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Preface

The purpose of this study was to develop a simulation
model for helping Air Force decision makers to choose
optimal ratios of aircrews to aircraft. The immediate nsed
for this model is in evaluating crew ratios for MAC’s new
airlifter, the C-17; but the approach should be valid for
any strategic airlift aircraft.

The model primarily measured four attributes: aircraft
utilization rate, average monthly flying time, average work
month, and average time away from home station. Second
order regression equations were also derived as estimators
of the first three of these measures.

Sensitivity analysis was performed on various crew
ratios, target utilization rates, flying time limits, and
staging policies. The results seemed plausible, but
analysis should continue. The study could be of significant
value to planners at HQ MAC and the Air Staff.

In perfaorming the modeling, experimentation, anag
writing of this thesis, I had a great deal of help from
cothers. | am deeply indebted to my fFaculty advisor, Lt Col
Charles Ebeling, for his continuing patience and assistance.
His high standards and insistance on an operationally useful
model has set an ideal for future studies. I also wish to
thank Capt David Tate at Studies and Analysis and Maj Wayne

Stanberry and Maj Glen Moses at HQ MAC for assistance
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Linda, and daughters for their understanding and concern
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This investigation examined the C-17’'s mission capabi-

o

o
n"h oy

lity in terms of each aircraft’s utilization and that utili-
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zation’'s effect on the aircrew. Specifically, average
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monthly Flying times and average work maonths, as well as
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.

aircraft utilization, were found to be affected by changes

in flying time limits, staging policies, target utilization

rates, the numher of crews, and the launch reliabilities. .

v el ea
(o T T - et
T, ‘ The analysis was accomplished through a_SLAM simulation .~ vas-~

ot -  of a portion of the MAC airlift system. A single
aﬁ- homestation and two homestations were modeled; however, only

the single homestation model was analgzed.l The output of

the simulation was regressed to yield an estimating equation

a

T

for achieved utilization, average monthly flying time, and

1 ll.‘\‘ ‘l‘ .l' ‘a 'l

X average waork month For baoth a NATO and a SWA scenario.

@) Parameters varied in the sensitivity analysis were crew

VS

ratios, target utilization, monthly and quarterly flyang
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limits, and staging policies. ' Results pointed toward 4.8

crews per C-17 without considering the cost tradeoffs.

T

.
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Staging one crew at an enroute base for every forty-five

LR
(]

A

planned missian tranmsits seemed to be optimal. The results

'.':

also showed a significant benefit in the sustained phase

4

when the 30/90 day limits were raised to 150/450 hours.
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I. Introducticon

General Issue

The Air Force doctrine states that the United States
Air Force "must be able to surge and expard to any part of
the globe within hours” (B:5). In order to accomplish this
mission, Military Airlift Command (MAC) plays a vital role
-=- that of transporting the troops and equipment. If this
mission can be accomplished with one less crew per aircraft,
MAC can save approximately $1.526 billion (17). This, in
fact, was the Justificatiom in the 1985 budget process for
funding a 4.0 crew ratioc for the new C-17 as opposed to the
proposed 5.0.

HQ MAC and Air Force Studies and Analysis need a model
For determining mission capability given the number of
authorized crews and the impact of changing that number.
They need a model that is capable of answering such “"What

1f?” guestions as: What is the impact on aircraft utiliza-

tion 1f monthly and gquarterly Flying time limits are raised?

Qb ect_.ves

The purpose of this research is twcefcld: 1Y tgo provide
a prediction equation that will give decision makers a guick
answer as to the utilization rates of their aircraft that
can be expected given certain system characteristics, and

2) tc provide a model that can show, in a dynamic manner,
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results when parameters are varied and is flexible enough to

be applied to various aircraft and/or scenarios.

PSS

Air Staff and HQ MAC planmners do not currently have an

P
| S Sy

T SR

adequate, portable (capable of being used at more than a

xr s

. single location) methodology for assessing mission capabili-

'1'
o'

v : ty. This study will address the capability of MAC to accom-

Pl g o
AI

v

plish its mission given a specific scenario and associated

F 0

aircrew, aircraft, and system characteristics.

RY WY RInit)

In order to make this determination, the following
subsidiary questions must be answered:

1. How does an aircraft flow;through the airlift system?

NN

ae s

2. How does an aircrew flow through the airlift system?

Py
'y
ot

3. wWhat input parameters need to be considered in

o
)

determining aircrew ratios?

g Scope angd Limitations
This study will address MAC’s intertheater (between

theater) airlift. The specific aircraft referenced will be

. .
P SRNEh

the C-17, although it could be any aircraft currently in the

.

. h )
il s S

Air Force inventory or a future acquisition, assuming its

characteristics are known.

i
1]

MAC plans for two different types of contingencies,

S

.
. 2 At e
[ Yk At et ar

surge and sustained, each lasting forty-five days. Typical-

%

ly, sustained operation has driven the crew ratios because

AR

L AR s

aof the high utilization rates, maintenance “catch up” from

“ %

surge, and tired aircrews. Recently, concern has also been

DA

increasing over peacetime capability and transition into
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surge. This study will model forty-five days of both surge
and sustained as well as forty-five days of peacetime opera-
tion.

To maintain a manageable model, only major factors will
be addressed. Air refueling will not be addressed to reduce
scenario complexity and because SAC support is uncertain at
this time. Secondly, degradation due to chemical warfare
will not be addressed. Third, local, test, and ferry
Flights will not be included for simplicity and also becauss
they did not affect results of a previous study (11:44).
Finally, integral crews will be maintained to avaid a com-
plex scheduling algorithm on the front end of the model.
Integral crews and additional assumptions asscciated with

the input data will be discussed in Chapter II.

Historical Background

Making credible minimum cost estimates of the produc-
tivity of the airlift Force demands bhaving the minimum
number of aircrews per aircraft (aircrew ratio) that still
allows the mission to be accomplished.

The primary reason for minimizing aircrew requirements
is money. A Government Accounting Office report to Congress
illustrates this fact:

A reduction of the aircrew ratio of 3.25:1 to 3:1
crews per aircraft for the C-5, and 4:1 to 3:1 a-
board the C-1%1 would trim AF fFunding requirements
by as much as $10S5 million for the airlift forces

if only active duty crews were cut and $66 million
if only reserve personnel were cut. (3:41)
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Aircrew ratios are used not only in the budgeting
process, but also in evaluating wartime requirements, squad-
ran manning, crew welfare, talerable workloads, and mission
effectiveness.

An Air Force-wide conference was held at the Pentagon
18-20 March 1885 to discuss the uses of aircrew ratios, the
multitudes of approaches for determining these ratios, and
command responsibilities. The conference concluded that the
aircrew process is a MAJCOM responsibility. They recommen-
ded a detailed analysis of both wartime and peacetime mis-
sion taskings as a start. Then, with whatever methodology
is appropriate, the commands should Justify the aircrew
ratios, new or revised, in a Program Decision Package. Once
approved, if the validated ratio is to satisfy a wartime
need, the data is incorporated into the Wartime Requirements
Model which studies a total force engagement. The Funded
ratios are then used to update peacetime rated regquirements,
manning levels, and budgets. They are published in AFR 173-
13, US Air Force Cost and Planning Factors (4).

In 1967, General Estes, Commander Military Airlift Com-
mand, motivated MAC to formally study its aircrew manning
for the first time when he stated that he did not want the
future C-S’s capability to be limited by aircrews (10). It
was then necessary to determine the minimum crew force
required to maximize the C-5's productivity. Many studies

have been completed since that time.

NV YUYW '-r-—v.rw




Lockheed Corporation offered to accaomplish this study
for the yet unreceived C-5 at a cost of 2.5 to 6.5 million
dollars. Opting for a cheaper alternative, a joint MAC /
System Program Office study was begun in April 1867. The
School of Aerospace Medicine (USAFSAM) became consultants on
the human factors aspects in May and ultimately were given
the entire project in September (10). Among their goals was
to optimize the crew manning ratio, crew composition, and
crew management.

The first simulation model was completed in 1968 and
modified in 1974 to include isochronal (calendar based)
maintenance, multiple routes, and 1873 Yom-Kippur War data.

In 1979, The General Accounting Office (GAQ) had numer-
ous criticisms. Amang those were surging longer than re-
quired, wnduly restricting flying howurs, ignoring attrition,
assuming staff duties during wartime, and not modeling tran-
sition between phases. The accusation was that “"unrealistic
information was fed intoc the model” (33. Many improvements
have been incorporated since that time, but a few deficien-
cies still exist: transition between peace and surge and
hetween surge and sustained has naot been modeled; alert
crews have not been utilized; and enrcute maintenance has
not been modeled. In addition, since the USAFSAM model has
been revised so many times, the documentation is incomplete
in same cases and voluminous in others. In Fact, in June

1985, Studies and Analysis was unsuccessful in attempts to

SIS N .- e I AR ROy VAL LN N T AL TR AR
' ﬁu’.‘ '\-". N -’ \_ \\_v'.‘ 0 ,l.{t.' 4‘ -_ - J'J‘ ‘_‘-,‘_w{..-. S “- "\'. r'. J. ". >, NS - ‘ {'\"‘?-:\'\"-‘f{f‘v\:‘-'h x.r'\ '\. Ne \ \ \,\
’ . ? > " R Lx b ) 3




Pl
LI Y e ]

AR AN AP

- -
3 .‘.
o

A,
L '

1 .

N PN
ASAAZIT R AR PN

g

Pl v
A

PASENTAENN

St |
MEWMRSE ¥

FRE |

fully understand and use the USAFSAM model in-house at the
Pentagon (24%).

Other studies have been completed. The "TAC Flier”
model (TAC's counterpart in crew ratioc determination) is
under revision at this time. However, because of the diver-
gence of missions between TAC and MAC, it is unusable. For
instance, in TAC all sorties return to the launching base,
and in MAC the aircraft may not return for two to three
weeks. The obvious place to look fFor a workable model is
the commercial airlines whose missions are somewhat akin to
MAC’s. Unfortunately, the airlines contacted were reluctant
to divulge praprietary information.

Analytic studies have been accomplished. Robert L.
Stowell published an analytic method in 13880 that depends
heavily on simulation cutput (233. The Center for Cyber-
netic Studies at the University of Texas attacked the mis-
sion planning and scheduling problems. Their algorithm
starts with a sclution to a linear programming praoblem of
scheduling aircraft and then uses Bender'’'s decomposition
technique fFor the assignment of crews to the Flight legs
(1:7,13). They also showed the relationship between minimi-
zing total completion time and its dual, a transhipment
problem, that can be solved as a network (1:38). In 1966, a
MAC crew ratia (MACRO) study group was formed to determine
the appropriate aircrew ratios for MAC airlift. The end

result was a set of regression equations with two
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independent variables each depending on the known quanti-
ties. The equations are still in use today for aircrew
activity planning (13:4%). Another result of this study
group was Eq (1) for a quick guess crew ratio. It is still

in use at HQ MAC plans.

cp = 45 days x surge PUR) + (45 days x sustained PUR)
Cavg. 90 day flying time) x (percent available)

(1)

The results of the Cybernetic study were accurate for
small problems, and the MACRO equation gives a lower bound
on the crew ratio. However, practical airlift problems have
given rise to a "mixed integer programming problem with
about 32000 constraints, 35000 linear variables (including
logicals) and 10000 zero-one variables” (1:6). Because of
the dynamic nature of the airlift systam and the sxtremely
large dimensions of an analytic model, simulation will be

the general technique applied in this study.

verview

The remainder of this thesis cansists of four chapters.
Chapter II describes the simulation model, its input data,
and inherent assumptiaons. Chapter II1I contains the method-
ology. The experimental design, major factors, factor
screening, measures of effectiveness, scenarios, and verifi-
cation/validation are discussed. Chapter IV describes the
results. Included are the statistical results of Analysis

of Variance, regression results, and sensitivity analysis.
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discusses the conclusions

Chapter U,

The final chapter,

reached during the course of this research and recommenda-

tions for future analysis.
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IT. MNodel

The purpose of this chapter is to explain how aircraft
and aircrews are modeled as they flow through the airlift
system. The first section of the chapter briefly describes
the SLAM simulation language. The second section gives a
narrative description of the model and describes the inter-
action of the FORTRAN and SLAM network sections of the
madel. The third section discusses the input data, its
sources, and the assumptions made when applying it. The

Final section then describes the output of the model.

SLAN Backgrouwnd

Rather than presenting a detailed description of SLAMN,
this section provides a simplified description af the lan-
guage that is necessary for understanding the development of
the crew ratio model. Further detail on SLAM can be found
in Pritsker (20) and Banks and Carson (2),.

SLAM is a special purpose FORTRAN-based simulation
language which allows an event-scheduling and/or a process-—
interaction orientation toward modeling (2:83). The type of
orientation used depends on the level of complexity needed
and the extent to which the model will have to be embel-
lished for future uses,.

The event scheduling orientation concentrates on events
and how they affect the states of the system. It uses a FOR-

TRAN model to schedule events to occur at predetermined times.

2-1
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The process-interaction approach concentrates on enti-
ties and the sequence of events and activities they undergo
as they flow through the system. The processes are repre-
sented by the nodes and branches of a network.

The interaction of the FORTRAN and network models
allows events to alter the flow of entities in the network
and also allows entities in the network to initiate events

in the FORTRAN model.

Narrative Descriptign

The model developed in this research is a discrete-
event network simulation employing both orientations (event-
scheduling and process-interaction) to model a portion of
the MAC airlift system. Fig. 2.1 shows the basic flow
through the network as well as how the crews, missions, and
aircraft are integrated.

The SLAM network consists of eight major sections:
initialization, mission generation, crew rest, preflight,
mission sortie, enroute stop, postmission, and scheduled
maintenance. In addition, some events are more canveniently
handled with FORTRAN interaction. Examples of these events
include contingency phase changes from peace to surge and
surge to sustained, alert crew regeneration, and mission
cancellatian. Appendix A shows a more detailed flow of
crews and missions (entities) and aircraft (rescurces)
through the system. Appendices B and C contain the SLAM and

FORTRAN code respectively. Each subsection is described

2-c
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‘Ef below followed by a description of the input data and in-

Ll herent assumptions. The time increment in the model is

,%}: _ hours.

& SLAM Network.

|:; i nitigli ign. In the initialization section of

iﬁ the SLAM model, the user definss:

]

;ﬁ 1. Staging policy

o 2. 30/8C day flying time limits
- 3. Launch reliabilities

. 4. Percent of assigrned crews that are mission capable

5{ and available

. S. Ratio of crews to aircraft

N 6. Number of crews initially available

-ia 7. Peacetime maximum ramp time before reentering crew
“

rest

it 8. Length of time within which a crew may be alerted
e without requiring additional crew rest

j&i 9. Number of hours after which a scheduled mission is
cancelled if no crew or aircraft is available

These parameters will be described in detail later in this
- chapter.

.:{ Scenario data is input through an external file,

C? "ROUTE”. This File encompasses routing, scheduled flight
::} times, scheduled ground times, whether a base is a staging
n‘f
:ﬁ location, and target utilization rates for peace, surge, and
Q{; sustained operatiaons. Appendix D shows the format for this
= data file.
ﬁﬁ After the scenaric is established, the aircraft are
‘g' created, the crews are created, and identification numbers
N
ES are assigrned to each crew. One crew is put in BRAVUO alert
W
Wy status (i.e. an telephone alert and capable of launch in
iy
8 three hours). Incidentally, MAC’s utilization of BRAUO |
ti
e 2-4
‘:"‘ ‘
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crews is uncertain for contingency operations. Q(uite poss-
ibly all crews will be on telephone alert, but using one
crew here is sufficient to model the effect desired.

Accrued flying time is then tested and if a crew is within
twenty hours of its monthly or quarterly Flying time limits,
it is delayed twelve hours and placed at the end of the crew
pool. If a crew has exceeded either of these two limits, it
is delayed twenty-four hours. These rules do not force low
time crews to be scheduled first, but it does preempt high
time crews.

Missign GBeneratign., Missions are generated at a
rate commensurate with the target utilization rate. For
example, if the peacetime target rate is 3.5 and the expec-
ted flying time for a mission is 138.1672 hours (from the
scenario), a mission would be generated every 4.381 hours as

shown in Eg (2).

3150 Prs. = 13.1672 hrs. _ 164.343 msns./mo.
moG. msn.
164 .343 msns. _ 1_msn. (e
720 hrs. X hrs.

X = 4.38B1 hrs.
These missions are assigned a mission number and are e:rther
passed to a mission pool to wait for a crew or cancelled 1if
there are no aircraft on station or projected inbound.
Crew Rest. When a crew and mission are matched,
the crew enters predeparture crew rest and waits for an

aircraft. Predeparture crew rest is narmally twenty-four
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hours waiverable to twelve. Since schedulers usually bave
enough notice to put the crew into crew rest earlier, this
model will ohserve only the inviolate twelve hours. The
crew is allowed cone hour travel time to the base once the
crew, aircraft, and mission are matched together.

Preflight. Preflight (ground?) time (normally 2.3
hours) is distributed as depicted in TABLE 2.2 and will be
discussed later in this chapter. Probabilities of an on-
time launch, delayed launch aor rescheduled launch (launch
reliabilities) are as specified in the initializaticon sec-
tion of the model.

MNission Sartie. During the flight portion, the
next leg is looked at to ensure duty day limits will not be
broken. If the basic sixteen hour duty day would be ex-
ceeded, the crew reenters crew rest and subroutine ’Cancel’
is 1nitiated (the FORTRAN subroutines will be defined
later). The actwal flying time is distributed with a trian-
gular distribution from one-half hour early to cne hour
late. This variation will account for wind changes, traffic
control delays, diversions, etc. At the end of each sortie,
Flying time 1s updated and the average achieved utilization
rate cver that phase of the conflict is computed.

Enroute Stgps. At an enroute stop, unless it is a
scheduled staging location, a throughflight 1s accomplished
taking approximately 2.3 hours, and the flying phase 1is

entered again, If the missiaon is at a staging location,
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duty day and interarrival statistics are compiled and the
mission is routed to the appropriate stage base subprcgram.
An identical (except fFfor statement labels and queue numbers)
subprogram exists for each enroute stop in the model. The
aircraft and mission are assigned to the next available
crew, and the previocus crew enters crew rest and subseguent-
ly enters the available pool. If a crew exceeds its 30/30
day flying time limits, that crew is transported (dead-
headed) home (after a minimum crew rest) taking approxi-
mately twenty-four hours. Enroute station preflight times
and launch reliabilities are obtained in a similar manner as
thaose at home station.

Postmission. If the next station is the haome
base, statistics are collected on mission lengths, time away
from station, average work month, and average monthly flying
hours. Unscheduled maintenance is performed (normally dis-
tributed with a mean of six hours) and if scheduled main-
tenance is not required, the aircraft is freed for the next
mission,.

Scheduled Maintenance. Scheduled maintenance for
the C-17 will include two days down every sixty days for a
homestation checlk, ten days down every =ighteen months for
refurbiskment, and thirty days down every thirty-six months
for an Analytic Caondition Inspection (A.C.1.3 (21:32. MAC

has stated that A.C.I. and refurbishment will not be accom-—

plished during surge.
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The aircraft are removed for scheduled maintenance only
at home staticon at the completion of a mission. The fre-
quency at which an aircraft is removed is dependent on the
number of aircraft:

Homestation: B0 days x 24 hrs/NACFT

Refurbishment: 547.32 hrs (18 maos) x 24 hrs/NACFT

A.C.I.: 1085.84 hrs (36 mos) x 24 hrs/NACFT

FORTRAN Events.

Brava. Anytime a mission is being rescheduled at
home station, a check is made to see if a BRAVUO | .rt crew
is available. If so, the new crew is matched with the

mission and ’Upbrav’ is called to reg:erate the alert creuw.

Cancel. Every hour the mission pool is checked.
If a mission has been scheduled for more than twelve hours
(specified hy user) and is still lacking a crew or aircraft,
that mission is removed fram the pocl and cancelled.

Midup. Every twenty-four hours, the index is
incremented For accumulating flying time. Since the model
is concerned with guarterly fFlying time, the index resets to
one after ninety-one. Additionally, if no flying time is
flown in a particular day, the previous day’s total is
carried forward.

Mission. When a mission is generated, it is

assigned a mission number bhased an its frequency of usage

during the particular phase of conflict.




Next. 'Next' determines a new sortie’s destina-

tion, scheduled air time, scheduled ground time, and whether
the next stop is a staging location.
Ry Stagecr. At the beginning of each phase (peace,

| i surge, and sustained), stage crews are either positioned to

j§ or removed from staging locations. These crews are used to

’iz pick up an aircraft and mission when they transit that base

; allowing the previous crew to enter crew rest. The total

‘gk number at each base is based on the number of missions

:gq projected to tranmsit that location in a month. It is equal

tao:

;iz EE:@oute freq. x 2;: Zz;.m?lg time — stage factcr) 4ch)
Once again, MAC does not have a definite staging "policy”
(17>. This technique (based on mission transits) was used
in the USAFSAM model and appears adequate.

- Surge. As surge is entered, missions are gen-

gi erated at a higher rate and the remainder of the reserve

;S complement is added. MAC assumes that a full reserve com-

;g plement (crew ratio equal to that of active duty) will be

f; available during surge and sustained operations whereas only

j: half is available during peacetime. (24) In addition,

_: scheduled maintenance is cancelled and crew work rules are

ﬁf changed. Specifically, maximum ramp times and alert windows

éi are extended to twelve hours, and post mission crew rest is

~E reduced to twelve hours.

o
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Sustain. After forty-five days of surge, normal

o work rules and scheduled maintenance are resumed. Missiaon
'Ei frequency is also updated based on the utilization rates

‘{S desired for the next forty-five days.

‘?ﬁ ) Upbrav. Every forty-eight hours, or when a BRAUD
vii crew is utilized, a new BRAVD crew must be gensrated. If no
:ﬁ crews are available, the next available crew assumes the

W duty after twelve hours of crew rest.

1;& Upfltm. At the end of each duty day, monthly and
?g quarterly fFlying times are updated.

o Warmup. The simulation is assumed to reach

- stsady-state after 600 hours. At that time, Flying time,

;E duty time, and time away from station are reinitiated to zero
ix to fForce the statistics to apply only to the current phase
lb of conflict. Warmup is discussed further in Chapter I1I1I.

'ES Window. Every hour, all crew pools (at home and
2:ﬁ enraute) are checked for the length of time they have been
%% legal for alert. If this user specified limit is exceeded,
:&; the crew reenters crew rest and the mission goes to the next
_ﬁ} available crew.

=;£ Input Data and Assumptigns

.ég Previous models of this type have become so complicated
:' that they are virtually unintelligible. To help reduce thse
::E complexity of this model, many assumptions have been made at
L.

‘%E the ogutset. Factors shown previously to be of little impor-
‘ﬁ; tance are omitted or aggregated. Historical C-1i41

>
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experience was used with adjustments for a C-17 contingency

environment. Note, however, that the computer code can be
modified if future analysis suggests revision. In other
words, initiating the model with different input values is
easy in the initiation section of the SLAM portion, whereas
a change in laogic would require computer code revision.

A major assumption has to do with diversions. All
missions will start and terminate at their home bases.
Diversions and their subsequent rescheduling are difficult
to plan for and model accurately. Their effect overall
(except possibly some inefficiencyl) should average out as
the cargo has the same ultimate destination.

Another parameter, attrition, will not be modeled.
Traditionally, it has not heen modeled in MAC studies
because it is assumed that it will only affect Backup Inven-
tory Aircraft (BIA) and not impact the Primary Assigned
Aircraft (PaA) (22J. In addition, leosing a PAA aircraft
improves the crew ratio unless replaced with a BIA. The
system would then have more aircrews per aircraft to accom-
plish the same missicn. Thus, the assumption is a conserva-
tive one.

Augmented crews (additignal crewmembeirs added to a crew
for air refueling ar to lengthen the crew duty day) will not
be considered. This is necessary in order to maintain an
integral crew as an entity. Integral crews are not used in

MAC, but treating them that way allows for easier
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:E; bookkeeping and a way to aggregate many schedule related

;ﬁ parameters such as illnesses and emergency leave (incor-

]ﬁ% porated in percent of crews available). This assumption

E?ﬁ should have little effect as augmented crews put an addi-
;?; l tional resource requirement on schedulers, and this extra
gk burden would be offsst with the added scheduling Flexibility
:53 of non-integral crews. It is alsc a reasonable assumption
o since crews are generally not split up once they leave

}ﬂ homestation, and quite often crews are rescheduled together
i§§ during heavy Flying activity.

'-_ In this model, peacetime is treated the same as wartime
E; in many respects. MACR 28-2 states that no fFormal training
‘;S will be conducted during contingencies (7:12), and ordinary
- leave will be suspended at least through the third month of
VS a general war (7:33). Obviously, during peacetime these twoc
:zf factors play a role but the benefits gairmed by adding the
;f scheduling algorithm alluded to early in this chapter are
Ei not worth the costs of the additional run time. Also, thus
E? Far at the Air Staff, peacetime capability is not as impor-
:% tant as the transition from peacetime to surge. The i1mpor-
!E tant thing is that the drivers of MAC's capability (surge
_?: and sustained) are not affected by the peacetime simplifi-
5{ cation.

L 3

fi HQ MAC and MAC Numbered Air Forces have waiver authori-
'EE ty over many aircrew restrictions such as length of crew

{ rest, Flying time limits, duty day limits, etc. (B:4-1).
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P This model will be capable of addressing these waivers, but
T
~ the only ones that will specifically be addressed in the

-ﬂ; analyses are the 30 and S0 day flying time limits.

A

f? Engine running on/offloads (ERO’s) will not be con-
f; sidered directly. Their reduced ground times would defin-
:ﬁ; itely impact the maodel output, but a definite MAC policy
oy

}*: does not exist For their utilization. Scheduled ground time
o

& will be varied in the model which will measure the effect of
-ﬁ% ‘ the reduced ground time.
fﬁ? All missions are assumed to have the same priority. In
1S
iEf peacetime, this is definitely not the case. Far instance,
Jii nuclear airlift missions and exercise missions have priority
W

h.‘ .

}5. over static displays. But during wartime, it is realistic
.'.\.’

" to assume approximately egqual priority for all missions.

e Input data carries with it many of these assumptions.
»?j It falls into two categories, crew related and system re-
‘}i lated. Some are stochastic, and others are set by policy.
)

- TABLES 2.1 and 2.2 below summarize the data and its aorigin
;}: (excluding the experimental factors which will be covered in
b

ﬂf detail in the next chapter). Lack of a source indicates

e that the value 1s based on personal experience.

- Qutput

v, d

.‘ Appendix E caontains excerpts of the output generated by

- this simulation. Four measures of effectiveness will be

: discussed in the next chapter: achieved aircraft utiliza-

; tion, average work month, average monthly flying hours, and
R
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2;;3 TABLE 2.1
e
< Crew Related Characteristics
;i;j ' Parameter Value Sgurce
ijf Alert Window Peace: B hrs. MACR S5-1
o Surge & sustained: 12 hrs.
\:?. Predeparture Rest 12 hrs. inviclate MACR 55-141
\‘-h“‘
NN Enroute Rest UNFRM(13,14) 12 hrs. min,————————-- -
Sﬁﬁ + 1 hr. tvl + post msn
-&3 duties
- Post missiaon Rest 12 hrs. if gone < 36 MACR S5-1%1
Sty Time gone & 3 < 72
o Crew Duty Day 16 hrs. MACR S5S5-14%1
Y
e Max Ramp (before crew Peace: 6 hrs. (4 by reg. MACR 55-1
3 rest) + 2 ground time)
LT Surge & sustained: 12 hrs.
T Deadhead Time (back home)RNORM(84,3)  ——————mm—au
’..;-}:
o TABLE 2.2
“}E System Related Characteristics
e Parameter Value Source
-~
1IN
) Sched. Maintemnance H.S.C.: RNORMC48,13 C-17 Ute Rate
" Refurb: RNORM(240,5) Staff Study
:-.r A.C.I.: RNORMC720,10)
a 'J:
i 4. Max. Resched. Delay 12 hrs. USAF /7SAGM
“ro
b~
- Ground Time (on-time)  UNFRM(2.0,2.3) HQMAC/LG
[ Ground Time (delay? UNFRM(2.3,Max ramp) (29 mos C-141)
o Ground Time (2nd crew) EXPONC3.3) incl. travel
- Enroute Gnd (on-time) UNFRM{Sched-.5,Sched+.2)
® 4 Enroute Gnd (delay) UNFRM(Sched+.2,Max ramp)
o Ground Time (resched) TRIAG(Max ramp-2,Ma: ramp?
o MX After Cancel UNFRM(3,12> —mmm—mem——e
ot INumber Aircraft 30 USAF/SA
v, -,
.,
i,
o 2-14
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> time away from station. In table and graphical format,

" these measures are compiled every five days for the peace-
‘fbf time, surge, and sustained phases. This makes trend

'iﬁ analysis very easy.

{._ Besides the primary MOE’s, statistics are gathered on
ﬁﬁ- the number of crews at home station, number of mission

1.

L

A capable aircraft, duty days, mission lengths, overall flying

times, cancellations, and enroute station interarrival

times. In addition, statistics are generated for every

queue (file), activity, and type of resource in the model.

'r‘-".'.'.'. .
A e

2 s«

Not all of these statistics are used in this analysis,

I
74

but the advantage of having them all printed out is their

A
“. “- ".

",y

O

availability for any ”after the fact” analysis that may be

requested by the users. They also serve a valuable purpase

-
sty
1.2

- in model validation (discussed in Chapter I11).
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I11. nMethodology

This chapter discusses the tactics and strategy fol-

:{} lowed 1n running the simulation model. The objective is to
™ .

\

LA answer the last of the research questions: what input

-."\

.V

Qp parameters need to be considered i1n determining aircrew

rat:08? In answering this question the model validity will
be established as well as 1ts best use. Included in the
. chapter 1s a discussion of the warmup period, the experimen-

tal factors, the primary measures of effectiveness, model

il validation/verification, and the experimental design.
f?:i? Warmup and Phase Iransitign

Pilot simulation runs indicated that it took approxi-

mately six hundred hours for the aircrew distribution,

Y utilization rates, etc. to stabilize. Therefore, a warmup
C} periocd aof six hundred hours is added to the front end of the
o simulation to reach steady state.

._ Surge and sustained operations never reach steady

ih state, which is typical of short real world conflicts. This
'li transition periad is a very camplex issue.

\%? The inherent variables pose questions such as: does

jk{ warning time permit gradual buildup or require a prompt
R response; are we in a normal peacetime operation, stan-
@ ding down in preparation, or operating at a higher than
o normal level; are reserves mobilized at once or only af-
~ES ter the situation worsens, and how many days does it take
AN to make the decision to mobilize? (Response to GOAY (17)
v‘:'d

A The model developed in this research balances these issues.

: )

Ny Stage crews are positioned instantaneously simulating

A

.

AN

'J:’

3-1

AN
PO
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strategic warning and time to build up. Reserves are mobi-
lized at the beginning of surge; and at the same time,

activity rate is increased.

Experimental Factors

Anyone with knowledge of MAC’'s worldwide airlift system
could list hundreds of factors that could influence the
number of crews required to accomplish the mission. Reduc-
ing this list of factors to the most significant ones re-
sults in a simpler model. A simpler model is less expensive
and allows for a more thorough analysis of the most signifi-
cant factors. [t requires fewer inputs, is easier to docu-
ment and interpret, and facilitates transfer from one compu-
ter to another or incorporation into a larger system.

Based primarily on persanal experience, eight factors
are investigated in the experimental design. Other factors
in the model are assumed either to be iess subject to change
or are such that changes in them would not sigrnificantly
alter the final results. The eight factors are discussed
below and summarized in TABLE 3.1.

a) Staging Policy. Staging policy is based upon the
number of staging transits of a base. A MAC policy does nat
exi1st for staging its aircrews, however the USAFSAM study
indicated that staging policy was a significant factor with

the optimal near 45 (i.e., stage a crew for every 45 tran-

sits 1n a mgnth).
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o TABLE 3.1

e Experimental Factors

:f. Factor Range

o a) Staging Policy 30 to 60

V)
530 bl 30/80 Day Fly Limits 125/330 to 150/450

E? c) Target Ute. Rates 3.5/15.1/13.4 to

o (peace/surge/sustained) 4.5/16.1/14.4

,*\

J

d) Percent of Crews Available .80 to .90

L e) Crew Ratio 4.0 to S.0
L

A £) Launch Reliability .848/ .044/ .008 tao

o (on-time/delay/reschedule) .855/.044/.001
o g) Ground Time 2.1 to 2.3
’fﬁ h) Scenario NATO to S.W. Asia
<
. b) Monthly and Quacterly Flying Time Limits. During
,%t pericds of heavy flying, the monthly and quarterly flying
j%f time limits are often scheduling limitations. USAF/SA is
t) presently studying a proposed change to AFR B60-1, changing
;5: the present limits of 125/330 to 150/450 hours per month and
::H quarter respectively (24).
ViR

A; c) Iarget Ajrcraft ytilization Rates. L.K.
.Ej McSemann, 11, Acting Assistant Secretary of the Air Force for
i{ Research, Development, and Logistics, has directed the Air
< Force to use the design utilization rates of 13.8 hours per
;ﬁf day sustairned and 15.6 hours per day surge for all systems
L
:3 comparisons (21:2). This study will vary these numbers by
L,

S

- 0.5 hours on either side. The 4.0 peacetime rate was sugges-
e ted by Studies and Analysis (24).

S

s 3-3

»

vr.':
"

‘e
\




‘mta “pd », ‘ol ¥, Ny ey w ey - 4 - . " ARV A "ot A B WWT'T'_)T“_VF_Y‘_',

------ - W IN A . Ealat NS

o3¢

o

- d) Percent of Crews Available. K@ MAC uses a .90 crew

v:{é mission capable rate (per manpower directivesl) for most

i?& studies (22). Considering essential wartime additional

‘2;3 duties and crew managemant inefficiencies, this value will

El: \ be ranged between .80 and .90. It will take into account

é;i crewmembers in pipeline training, sick, on emergency leave,
s

y;ﬁ or committed to other duties.

bJ? e) Crew Ratio. The ratio of assigned crews to each

fiﬁ aircraft will range from 4.0 to 5.0. 4.0 is the current

ﬁ;i ratio for C-141 crews. 5.0 is the proposed C-17 ratio

k- needed to fFill our airlift shortfall. Realistically, the

:i‘ required ratio will fall somewhere in-hetween.

- F)> Launch Reljability. Analyzing two years of C-141
. data gives an average on-time (0.2 hrs. hefore scheduled tao

;ﬁ? 0.3 hrs. after) departure reliability of 0.34B at home and

%k; 0.955 enroute, with the prababilities of having to be re-

%{_ scheduled equal to C.00B and 0.001 respectively (12). These

Eig Figures include local training flights which this model

iﬁ; ignores. Also, even though maintenance reliability for the

:%; C-17 should be greater, supply, refueling, passenger pro-

Eﬁi cessing, etc. will hold the rates down. It should be noted

,E?} that a pilot run showed significance in this small range.
é; g) Ground Time. Scheduled ground time for C-141's and

ég; C-17's is 2.3 hours. Frequently, this time can be shortened

éé; in high threat areas with engine rumning on/offloads, etc.

jﬁi This screening will consider an average between 2.1 and 2.3.
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h) Scenarigs. Scensrios were suggested by USAF/SAGM.
Pilot runs of multiple home base scenarios do not warrant
using the expanded model for analysis. For the user’s
interest, Appendices F and G contain a workable multiple
home base model. Asterisks indicate differences from the
single base model. The screening will use two scenarios,
one S.W. Asia and one NATO, each with a single home base

(See Appendix H).

MNeasures of Effectiveness

Since the ratio of crews to aircraft is an input to the
simulation, it would be nice to have the output portray a
crew related statistic, a mission related statistic, and an
aircraft related statistic. Achieved utilization rates
(AURY of aircraft, average flying hours per month, and
mission cancellations are all useful, quantifiable measures.

Target utilization rates (TUR) are inputs to the model;
sa instead of analyzing just AUR, it must be analyzed with
respect to the programmed target rates. Utilization rates
will be measured at the end of each phase and will be the
average of only that phase.

Average flying hours per month will also be measured
for sach phase. An alternative measure here could be the
work hours per month since it is a common manpower measure.

The number of missions cancelled due to ng aircraft aor
crew, to be consistent, will also be measured at the end of

each phase.
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;ai Model Verificatign and Validation

.*?f Credibility is of utmost importance for a model to be
55; considered for implementation. If the model’s asumptions
iiz and logic are valid and the results have been verified, this
)

;;? credibility is guaranteed.

’?x Validation will be somewhat difficult since the C-17 is
?3 not yet operational and wartime scenarios are not often tested
T operationally. However, the trends discovered during the
;ﬁz analysis closely resemble the results of the USAFSAM study
1;& completed earlier this summer. For example, the r=zacetime
H%; achieved utilization rate (steady state) was within .2 hours
'Egs of their results. The USAFSAM model measured steady state
f; utilization rates between 11 and 15.5 hours during the surge
f- phase and between 11 and 14 hours during the sustained phase.
:i‘ For the same target rates, this study found average rates of
.f approximately 10 and 9 hours surge and sustained respective-
E}ﬂ ly. The lower rates are due to measuring an overall average
Eﬁ for the phase rather than a steady state average, sacrifi-
‘gi cing some statistical robustness. An overall average seems
gé more appropriate as realworld mission flow change during a
;%i phase and steady state is seldom reached. The lack aof

iti‘ disparities between the models, in a sense, validates both
Q~ ' models. In addition, Maj Wayne Stanberry, HQ MAC/XPSR, who
t%; has extensive experience both in SLAM simulations and model-
.\3 ing the MAC airlift system, critically reviewed the model,
-iﬁ : its assumptions, and results for face validity.
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The logic has been verified praimarily through periocdic
flow charting, concurrent debugging during the programming,
pilot runs, and a SLAM TRACE option tracing missions, crews,
and aircraft through the system. Assessing the reasonable-
ness of output also helps verify the model. Partially
mission capable (PMC) rate for the C-17 is guaranteed to be
at least B2.5% (21). PMC in this simulation refers to any
aircraft not in a preflight status or scheduled maintenance.
The mean PMC rate through surge for the 64 initial screening
runs was /8.223%. If the PMC aircraft in a preflight status
were added, the numbers would be very close. Finally,
consistency of the output was examined both aver the ranges
of interest and at extreme values to stress the systen and

check for reasonableness.

esign

The goal in the design phase is to investigate the rela-
tionships bhetween the independent variables (factors) and the
response (simulation output), determining, if possible,

which factors exert the greatest effect on the response, and

o~

4
)
ki

*
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the extent of interaction between or among the fFactors. In

.

e 0 g
I

the screening experiments, anly two levels of each Factor

et
LA
et

e
i

are investigated. These levels should be "far encugh apart
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to measure anticipated effects, but not so far as to cause

<
.
0

a s
I S IR
Y

St e

nonlinearities in the functional relatignship to distort or

r

mask significant effects (15:348)”. This analysis will use

o

the extreme values of the factors listed in TABLE 3.1.
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-~ TABLE 3.2
'*-
Loy 1/4 Replication of B8 Factors (3:22)
2; 1) cdgh abcg abdh bdefh bcefg acdefgh aef
v abcfgh abdf £h cdfg acdeg aeh bde bcegh
251 bcdeg beh ade acegh cfgh df abfh abcdfg
) adefh acefg bcdefgh bef ab abcdgh cg dh
K, - efgh cdef abcefh abdefg bdg bch acd agh
abce abdegh eg cdeh acdfh afg bdfgh bef
bedfh bfg adfgh acft ce degh abeg abcdeh
adg ach bed bgh abefgh abcdef cefh defg
It is difficult to account for aliases in a Resoluticn
- ’ IIl or IV (some or all two factor interactions confounded)
:3‘ design because interactions that canm be ignored are not
- obvious. Initial screening, therefore, will assume three
o fFactor and higher interactions to be negligible and will use
t: a EB—E or 1/4 replication of a Ea factorial to analyze all
ﬁ main factor effects and all two way interactions. This
S reduces the number of simulation rums from 256 fFor a full
;; Factorial to 64 with the fractional and also gives 27 de-
o grees of freedom for error. The number of runs is reason-
C)
S able since each run uses 2.5 minutes of C.P.U. time. The
3: result is a Resolution VU design in which no main effect or
.Ej two Factor interaction is aliased with any other main effect
O or two factor interaction.
L.
- The design chosen for screening is shown in TABLE 3.2.
Sﬁ Small letters indicate a particular fFactor 1s at i1ts high
®
~ level. (1) indicates all factors are at their low levels.
'i% The defining contrast is I=ABCEG=ABOFH=CDEFGH. For further
o
W
.
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explanation, refer to Montgomery (14> or any Design of
Experiments text.

In the second stage, the results of the initial
screening were analyzed and the best set of subsequent cuns
chaosen. It will be shown in the next chapter that two
factors are insignificant and can be removed. This makes
this fractional fFactorial design equivalent to a EE Full
factorial. By adding center points and axial points to the
original design, orthogonality and uniform precision (vari-
ance) can be maintained. To keep all observations indepen-
dent in the initial screening, a different set of random
number seeds was used for each run. Also for the screening,

measures of effectiveness were only evaluated during surge.
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IV. Analysis and Results

The goal of this chapter is to give decision makers a
tool to use in determining aircrew ratios. Results of the
initial screening experiment will be discussed. Then the
subsequent runs, setup, and results of the regression anal-
yses will be described. Finally, sensitivity analysis an

the major factors will be presented.

Initial Screening Results

Analyses of wvariance were accomplished for the frac-
tional factorial design using the BMDP2V statistical pack-
age. The data and an example input program are included as
Appendix I. Analyses far three measures of effectiveness
(achieved utilization rate, average work month, and average
flying hours) will be discussed separately. The small num-—
ber of mission cancellations eliminated cancellations from
consideratiaon.

At the 38% confidence level, there are three main
effects which significantly affect achieved utilizatian:
staging policies, flying time limits, and scenarios. These
and the significant two-factor interactions are shown in
TAELE 4.1. Target utilization rates, crew ratios, and
ground times are not significant at this level. However,
since the crew ratio is as much a determinant of the number

of crews as the percentage of crews available, it has

e
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T TABLE 4.1

::_.:

K Analysis of Variance -- AUR

s

S SOURCE SuM OF DEGREES OF MEAN F ‘

S SQUARES FREEDOM SQUARE

~ MEAN 6230.07312 1 6230.07312 36550.70,

$._ STAGE 2.36165 1 2.36165 13.86,

i FLYLMT 2.88767 1 2.88767 16.94

p! ! TUR .18953 1 .18953 1.11

O PERCENT .00396 1 .00336 .02

K. CR .01747 1 .01747 .10

' RELIAB .00010 1 .00010 .00

- GND .0B07S 1 .08075 M7,

g LEGS(Scenario)  3.56454 1 3.56454 80.81

T SF 5.53338 1 5.53338 32.46

o ST .26665 1 .26665 1.56

- FT 54438 1 .5'4438 3.19
SP .02561 1 .02561 .15

A FP 04248 1 .04248 .25

O TP .03145 1 .03145 .18

e sC 04274 1 04274 .25

s FC .00125 1 .00125 .01

N TC .0oo22 1 .0o022 .00

b PC .01041 1 .01041 .06
SR .04789 1 .04789 .28
FR .00012 1 .00012 .00

" TR .18293 1 .18293 1.07,

o PR 3.9757S 1 3.97575 23.32

- CR .021293 1 .02123 .12

O SG .25184 1 .25184 1.48

= FG .00134 1 .001394 .01

o G .00101 1 .00101 .01

- PG 35375 1 .35375 2.08

o CG .67867 1 .67867 3.98

s RG Q4575 1 .04575 27,

- SL 2.42980 1 2.42980 14.26,

o FL 3.54130 1 3.54130 20.78

2o TL .01783 1 .01789 .10

" PL .20463 1 .20469 1.20

e CL .00106 1 .00106 .01

N RL .12956 1 .12956 .76

S GL .18162 1 .181862 1.07

-y ERROR 4.60216 27 .17045

\ *=Significant at 839%

N

:-;.' probably been masked by a higher level interaction and will

’-\.j not be omitted.
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3 TABLE 4.2
e Analysis of Variance -- AUGWORK

-

o ' SOURCE sum OF DEGREES OF MEAN F

;g; SQUARES FREEDOM SQUARE

N

;? MEAN 1037637 .62918 1 1037637.62918  37508.56,,
g STAGE 1853.73322 1 1853.73322 67.01,
ol FLYLMT 525.78509 1 525.78509 19.01
R TUR 1.75561 1 1.75561 .06,
L PERCENT 3224 .82020 1 3224 .82020 116.57,
o CR 12002.29767 1 12002 .29767 433,86

REL1AB 10.93956 1 10.93956 .40
a GND 8.41000 1 8.41000 .30,
S LEGS(Scenarig) G576.72047 1 576.720%47 20.8S,
o SF 329.03048 1 929.03049 33.58
- ST 54 .39063 1 S4.39063 1.97
N FT 52.56253 1 52.56253 1.90
¢ SP 20.36263 1 20.36263 .74
< FP 3z .91892 1 32.91892 1.19
i TP 33.55301 1 33.55301 1.21
- sC .71403 1 . 71403 .03
- FC 38.06830 1 38.06830 1.38
o IC 5.8B066 1 S .BBOE6 .21
PC 81.22517 1 B1.22517 2.94

A SR 43.653908 1 43,65308 1.58
i FR 4,54755 1 4,54755 .16
-~ IR 29.02516 1 29.02516 1.0S,
Pl PR 694 .84963 1 694 .84963 25.12
b CR 3.03631 1 3.03631 11
@) S6 33.06250 1 33.06250 1.20
- FG 1.89063 1 1.89063 .07
N TG 1.48840 1 1.48840 .05
i PG 12.72709 1 12.72709 46
e CG 156.25000 1 156.25000 5.65
i RG 32.63263 1 32.63263 1.18,
@ SL 1165.19811 1 1165.19811 42.12,
N FL S69.23954 1 S69.29954 20.58
T TL 3.25803 1 3.25803 .12
"y PL 15.86026 1 15.86026 .57
e CL 3.36725 1 3.36725 .12
. RL 21.97266 1 21.97266 .79
® GL 16.56493 1 16.56493 .60
: ERROR 746 .92862 27 27 .66402

{\

'.;'_‘ *=Significant at 93X
3

b~ .

SON

k.~ $-3

o

s




B Il 2 s

TR TN T W

TABLE 4.3
Analysis of Variance -—- AUGFLY
SOURCE Sum OF DEGREES OF MEAN F
SGUARES FREEDOM SQUARE

MEAN 4$093513.653988 1 409913.65888 33832.31,
STAGE 165.25099 1 165.25099 13.68,
FLYLMT 170.43301 1 170.43301 14.11
TUR 16.666B1 1 16.66681 1.38,
PERCENT 1235.63840 1 1235.69840 102.29,
CR 4652 .60411 1 4652 .604%11 385.14
RELI1AB .04410 1 .04410 .00
GND 4 .638B06 1 4 .639806 .39,
LEGS(Scenariao) 250.03513 1 250.03513 20.70,
SF 386.51556 1 386.51556 32.00
ST 24 .42828 1 24 .42828 2.02
FT 31.38806 1 31 .3B8806 2.60
SP 1.85640 1 1.85640 .15
FP 13.56081 1 13.56081 1.12
TP 5.139840 1 5.19840 .43
SC 1.31103 1 1.311C3 .11
FC S.73604 1 5.73604 47
TC .61231 1 .61231 .0S
PC 43.85752 1 43.85752 3.63
SR 14.47800 1 14.47800 1.20
'FR .1880¢2 1 .19802 .02
| TR 6.48975 1 6.48975 .54,
|PR 288 .40528 1 288 .40528 23.87
CR .00722 1 .007ee .00
SG 30.43802 1 30.439802 - 2.52
FG .97515 1 .8751% .08
TG . 76562 1 .765862 .06
PG 10.85703 1 10.85703 .90
CG 63.56075 1 63.56075 5.26
RG 5.67623 1 5.687629 b7,
SL 171.33766 1 171.83766 14.23,
FL 211.77522 1 211.77%22 17.53
TL 2 .48062 1 2.48062 .21
PL 12.63800 1 12.683800 1.05
CL .33831 1 .33331 .03
RL 3.81257 1 3.81257 .81
GL 9.67210 1 9.67210 .80
ERRQOR 326.16304 27 12.08033

#*=Significant at 93%

At the same confidence level,

significantly affected by five main factors:

-t

staging

average work month is
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ifa policies, flying time limits, percent of crews available,
A crew ratios, and scenarios. These and significant interac-

N

;?EF tions are indicated in TABLE 4.2. Again target

AR
fﬁi- utilization rates and ground times are not significant.

"

‘? Factors and interactions affecting average monthly

ﬁfﬁ fFlying times are exactly the same as those affecting average
-

o work month; a somewhat intuitive result. TABLE 4.3 illus-
Do

. trates.

LS

‘_'\\
| :\.:_*.

e Regressign Analyses

:\‘:-.

e The fractional factorial design indicates that six

DA potential independent variables explain achieved utilization
i_i rates, average work month, and average flying times. As
E;' target utilization rates and ground times are eliminated,

’ all experimental combinations containing them are also

fj? eliminated. Thus, the EB—E fractional factorial becomes a
- ES Full factorial (15:330). Since an objective of this
J

e study is to Fit second order regression equations toc the

.;,:.'

}:f data, the next logical step is to perform additional runs at
- other levels in order to estimate the nonlinear relation-
& i .

o ships.

_22 Subseguent Runs. Myers suggests thirty-six additional
:i runs, twenty-four at center points and twelve at axial

¢

e points with a=+2.828 (1B:153). a is the multiplying
r\r:'
‘Qj{ Factor used to set levels for the i1ndependent variables used
G

%
x{\ in estimating nonlinear relationships. These are needed,

N

ey x".n' e

not only to generate results at intermediate levels, but to
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SN TABLE 4.4

ohy

.» Composite Levels

o Low Axial High Axial Centec
e a) Staging policy 3 87 45

ol b) Fly time limits 102.15/220.32 172.85/559.68 137.5/390
' c) Target ute. 4.0/15.6/13.9 4.0/15.6/13.9 %.0/15.6/13.9
f : . d) Percent avail. .709 .991 .BS

o e) Crew ratio 3.086 S.914 4.5

o £) Launch reliab .842/ .044/ .014 .962/.038/0 .952/.044/.004
- g) Ground time 2.1 2.1 2.1

o h) Scenario NATO SWA NATO, SWA
b

P ) maintain an approximately orthogonal and uniform precision
T

Eﬂ design. Orthogonality will give enhanced meaning to the

B\

' regression coefficients in the next section (i.e. uncorre-
2}? lated estimates), and uniform precision (rotatability) en-
ol

:ﬂ: sures uniform variance in the responses. In addition, the
“? replicated center points allow an evaluation of the appro-

.- priateness of the egquations (18:153).

ii- The factor levels for these subsequent runs are listed
e in TABLE t.4. Five of the six main fFactors (all except

scenario) have quantitative midpoints. To account for the
sixth factor, twelve center points will be run for each of

" the two scenarios. The axial levels can be computed using

‘ .

e Eq (43 with a=2.B828.

) _

B e =+2.8280.5)d . +e 4>
- i i i

P where di-difference between high and low levels
;2: 'Ei-midpoint between high and low levels

;jé Additionally, levels for the deleted factors (ground times
L

o and target utilization rates) must be preset. Since
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- intuition suggests that target utilization rates should be
R significant, they were set at an intermediate level. Ground
time was set at 2.1 hours arhitrarily.

Regressiogn Results. The regression equations presented
in this section will enable a decision maker to give initial
capability estimates of the achieved utilization rates,
average work months, or average monthly flying times given

R values for the input values.

A problem with including data from axial input values

.
.’-“111'1'1.

1s the extreme responses (ogutliers) that sometimes arise, as

'.'..q
.
PR -

is the case here. Referring to TABLE 4.4, staging policy
and Flying time limits are well outside the range of

- interest. For this reason, those observations will not be

"

included in the regression analyses. 0Other potential out-

s S

( \ v
.“"I,‘.'.'
‘s y 4 N

liers were investigated for accuracy but were not elimi-
nated. The reason axial results were not eliminated com-—-

pletely was to maintain a higher degree of uniform precision

e

EEj and arthogonality. This study did conduct analyses without
?E? the axial points For comparison's sake; the results uwere

?ﬂ better in some cases and worse i1n others (not i1ncluded).

E; Stepwise regression analyses were performed with BMOP3R
Ei using adjusted squared multiple correlation (ﬁa). This

:; method recognizes the tradeoff between additional degrees of
S? freedom and the reduced variance associated with adding

-

‘:E another variable. It is armalogous to mimimizing the resi-
J!! dual mean square which enhances the predictive capabilility

NS $-7
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pﬁj (25:173). Separate regression analyses were performed for

(]
v each scenarioc to study differences. Appendix J contains the
Ef’ axial and centerpoint data, an example input program, and
,52 output from BMDPSR. Analyses of residual plots, scatter

.“:..‘

t) N plaots, and correlation matrices did not show any marked

tﬁ: deviations from the model assumptions. The coefficients in
.-'\_-

- the equations on the following pages (TABLES 4.5-4.7) have

; ‘.- .

Vo

g been decoded to correspond to real data values as copposed to
{é: those coded for design matrix values of -1, 0, and 1 found
ikf in the appendix.1 Separate equations are shown for peace,
Tag surge, and sustained because of the changes in target utili-
pa gl

- zation from one phase to another; but, they did come from

i5 the same regression model. Interactions, where one Factor
v level is dependent on the level of a second factor, can be
}3- represented by a cross product term (1.e. muitiplying the
Q;- level of the first term by that of the second). TABLE 4.8
P

L7 shows the allowable ranges for the parameters.
O]
e

o Design matrix values are obtained from x, = 2(e. -8, )/d .,

where d. is the difference between high and léw levels énd :

Ei is the mean. The coefficients in App-ndix J, Ci’ are in
térms of XL' To translate: C'xi- C.E(l/ai)(ei-é.J =C . (2/d Je,
-cca/d & . c’ =cCc.cesd.} dnd 3 - 4 - fc.tesd tE .
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TABLE 4.5

Regression Results -- Average Work Month

Peacetime AVGWORK (SWA) = S8, T-I189-.:54722 2746 -29. 3085 (CF)
F,ASTOUFLYIMT ) -1 22, LET(FERCENT ) +1 30, SET2 L (FERCENTWRELIAR)
- "\ ~
+, 3058558 TCET -1, B22122SSTURD)
Peacetime AVGWORK (NATO) = T77, 20 &C6-, 0TaAITTITIETAGE -2, 1724 TR
~ A ~
—1S T CYFESCENT A SR T FERCENT T+, TTETITTICRT - D007 TR
Surge AVGWORK (SWA) = 747, 7551%-, S370C (2TAGE —IT , A0B5{Ch: «, o728/ FLYLMT
_ ~ ~
~1T0F, LD PERCENT i+ L A0 SETSCFERDENT CRELIAR +, 305887 (CRT Y = 3220052 'TURT)
Surge AVGWORK (NATO) = S50, 470846—.0TAaTTTI(STAGE) -2B. 1274 (CR)
2 o)
-151, TTI2 FERCENTY +4, 580D (PERCENT 1+, 22271 TTI{CR T 1 ~, QBID4ABT (F”F
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y TABLE 4.6

- Regression Results -- Average Fly Time
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. TABLE 4.7

{ Regression Results -- Achieved Utilization Rates
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L TABLE 4.8
g Variable Ranges for Fegressions L
E (Variable Definition Range

E STAGE 1 crew prepositioned for 30 to 60

- every 7?7 transits -

\ FLYLMT 30/30 day fly limits 125 /7330 to 150 /450
- PERCENT Percent of crews avail «80 to .80
1:: RELIAB Prob. of on-time, delayed .948_/.0%4/.008 to

- or cancelled takeoff .955 /.044/.001
K TUR Peace, surge, & sustained 3.5/15.1/13.4 to
-~ target ute rates 4.5/16.1/14.4
- CR Crew ratio 4.0 to 5.0

= * = Ualue to enter regression equation with.

;f
3; The quadratic response functions for average work month
<

RE and average flying time for the NATO scenario resulted in a
QD 2 . 1/2

: R~ > .98 and a standard error of the estimate (MSE )

) < 1.96. For the SWA scenario, Ra was still over .80, but

i: the standard error was larger (5.85 and 4.11 for average

o

- work month and fFlying time respectively). Thus, the predic-

tive capability could be somewhat impaired. See TABLES 4.5

and 4.6.

R ( g

RE For achieved utilization rates were lower (.54%700

‘ﬂ» and .76544% for NATO and SWA scenarios respectively), but the

..
<3

1! standard error was less than .44 in both cases (See Appendix
ﬂf J>. Tao further investigate the fit of these response func-—
j: tions, the center point replications were used to estimate
_! pure error, thereby splitting the sums of squares into

;f components. The results are shown in Fig. 4.1. This analy-
“

3. s1s indicates that the NATO regression is adequate and the
;! SWA regression is not. In other words, the SWA numerator
_v'
-
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SWA Scenario '
o= 10.2%2487
P ~
Sy, - Tt = =Tiass 4f =12 - L = g1
1
MSFE = 0427407 GSE = 44/,191!%4) = 2,317424
SSLF = 3.412424 - 5354667 = T,E751573 4¢ = 44 - 1} = I3
MSLF = 2724714
F = MSLF MEFE = 4,23973447 FaooSitl,. Ty = 212
! Fzyiect bvpothesis of food fit.

NATO Scenario

S - TV = L qsTags df = 12 - 1= 11

. 1

i MEFE = . 312743 SSE = 41(.310775) = ,42577%
33LF = L2DSITT - L187387 = 257908 46 = 41 - 11 = 0
MELF = L cwETTac

]

| F = MSLF MEFE = ,Tidggs FiL0S 1, T = DLt

Fig. 4.1. Lack of Fit Analysis for AUR PResponse Functions

mean square 1s estimating something which is in excess of
GB, the experimental error wvariance. This could possibly be
due to higher order terms that are not included or, more
likely, the small number of degrees of freedom for pure
error associated with only twelve center point replications.
Further analysis of the residuals for this case (Appen-
dix J) showed three potential outliers, cases 15, 37, and

S0. Upon investigaticon of the simulation output, ten cases
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i; SWA Scenario

Y o= 10.35587

\ Z(Yi - )T = ET5aLsT df = 17 - 1 = 114

;;& MSFE = .0S513324 SSE = I4(.0464838) = 2.004497

‘-'I SELF = 2.204492 - (538446467 = 1.44802357 df = 14 - 11 = 23

- MELF = .072822

:. F = MSLF/MSFE = 1,4B70471 Fooose1l 27 = 2,24

> ] Cannot reiect hvpothesis of good fit,

I-_j Fig. 4.2. Lack of Fit -- AUR Revised

;EE were found where achieved utilization rate in surge had

o~ peaked out earlier in the phase and were on a downward trend
;S when measured; the difference between the peak average and
'éi overall average was significant in eight cases. Incidental-
‘: ly, in the NATO scenario, three cases peaked early but anly
i; by a very small amount. Deleting these cases (3,13,24%,28,
'£§ 37,41.50, and 622 resulted in an adequate regression. See
Ci Fig. 4.% fcr the lack of fit arnalysis and Apgendix J for

;-i: revised residual plots.

- .

.$§ Since the equations are scenaric decendent, they shculd
’;: only be used to approximate capability, work mcnth, and

%f monthly flying time. Users should keep in mind that the

Eﬁ wark maonth and flying time fFigures do not irclude duties ar |
']; training missions at home station.
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Confidence Limits. A confidence region is hard to

visualize on surfaces such as these but limits could easily
be placed on individual input combinaticons. Boundaries for
a Working-Hotelling confidence region over all input

combinations, Xh, are indicated in Eg (5).

Yh t ws(Yh) S

where wa = pF(l-e;p,n-p) (13:244)

The standard error of the predicted value, s(QhJ, is
available from BMDP for combinations in the experimental

design. Unfortunately, the interval obtained is only valid
at that particular input combination. For example, if one
were interested in an estimate of achieved utilization rate

for a SWA scenario at input values matching Case 1 where all

eight variables are at their high level, s(Yh) = ,1065, the

number of parameters (p) =8, and F(.395;8,34) = 2.23. It

follows that:

wC = 8¢2.23)

Qh + wchhJ = 10.9670 * 4.22374(.1065)
= 10.9670 + .4498
= (10.517,11.4168) with 95%

confidence

One can readily see here that in spite of the relatively low

2‘ the predictive capability is acceptable.

R




Sensitivity Analysis

Analysts at HQ MAC and Studies and Analysis are inter-
ested in the effect of changing one main factor. The coef-
ficients of the regression equations approximate a unit
change in the input parameters, assuming a high degree of
orthogonality has been maintained. Most decision makers,
however, would prefer a graphical analysis. This sectian
will present graphical comparisons holding all variables
constant except one. The variables varied are crew ratio,
staging policy, target utilization rates, and flying time
limits. The effect of these changes on achieved utilization
rates, average work month, average monthly flying times, and
time away from station for the NATO scenario will be shawn.
Appendix XK shows the results of three replications for each
Factor. The variables held constant will take on the center
point values from TABLE 4.4.

Crew Ratio Sensitivity. The crew ratio was given
values 4.0, 4.2, 4.4, 4.6, 4.8, and 5.0. The impact of
these changes is shown in Figs. 4.3-4.7. There seems to be
no AUR benefit in increasing the crew ratioc to S.0 as it
peaks at 4.8. 4.8 also results in the least amount of time
away from home. Another factor in the system is apparently
restraining increased benefit. There is an anomaly in the
results for a crew ratio of 4.0 that is partially explain-

able. The crews at homestation were depleted quite early

and the number of cancellations due to either no aircraft or
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. no crews available was an order of magnitude higher than
’ other cases. Apparently, 4.0 crews per aircraft is simply
. . .
- not enough to maintain the desired utilization with the
b -

associated values of the other Factors. The significant

drop in work month, flying time, and achieved utilization

[NER
s

going from surge tao sustained when CR = 4.0 could be a

o {."."., R

result of Flying time limits.

- Staging Policy Sernsitivity. Staging policy was given
ig values 30, 45, and BC. There is apparently no benefit in
&: staging more crews than one every 45 transits (See Figs. 4.8
5; -4.10). However, staging a crew for every 30 transits
?' rather than 45 significantly reduces aircraft utilizaticn in

the sustained phase by approximately two hours a day.
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Fig., 4.1, Effect of Target Ute Rate on Achieved (NATO)

Target Utilization Rate Sensitivity. Peace, surge, and
sustained TUR's were given values 3.5/15.1/13.4,
4.0/15.6/13.9, and 4.5/16.1/14%.4. Increasing TUR beyond
4.0/15.6/713.3 reduces utilization rate, work month, and
flying time in the sustained phase. This is quite possibly
an indication that the sustained phase is the primary driver
in restricting capability. It also indicates that the C-17
cannot be flown above the 13.3 projected utilization rate

during a sustained conflict. Figs. 4.11-4.13 illustrate.
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Fig. 4.14. Effect of 20/98 Day Limits on Achieved Ute (NATO}

Fly Time Limit Sensitivity. Fly time limits uwere
evaluated at 125/330 and 150/450. Raising the limits had a
positive impact in both peacetime and sustained operations
whereas surge characteristics were unaffected (See Figs.
4.14-4.16). Aircraft utilization was increased by almost
Four hours a day in peacetime and almaost three hours a day
in sustained operations. This increased utilization obvi-
ously increases monthly flying time and the crew’s work
manth; therefore, the length of corflict plays a definite
role. These results indicate that the proposed increase in

AFR B0-1 to 150/450 should definitely be cansidered.
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V. Observatigns and Recommendatigons

Obsercvat:.ons

This study examined the C-17’'s mission capability in
terms of each aircraft’s utilization and that utilization’s
effect on the aircrew. Specifically, average monthly flying
times and average work months, as well as aircraft utiliza-
tion, were found to be affected by changes in flying time
limits, * ging policies, target utilization rates, the
number of crews, and the launch reliabilities.

The equations in the previous chapter show the
relationships between these factors and responses for
various levels of these parameters. The simulation then can
accurately measure the dynamic effects of those changes.

The simulation also gives the capability to vary work rules,
change scenarios, analyze parameter values outside the
rarges of the regressians, and answer many other "What ifF7?”
guesticns.

The sensitivity analysis yielded the following

conclusions:

1. There is no benefit in staging more than one crew
for every forty-five planned mission transits. Capability
is significantly reduced, however, if thirty missions are
used faor the basis instead of forty-five.

2. Sustained capability 1s degraded if target

utilization rates are increased above 4.0, 15.6, and 13.83

5-1
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haours per day for peacetime, surge, and sustained respec-
tively. These surge and sustained values were directed by
the SECDEF for C-17 planning.

3. Monthly and quarterly flying time limits are a
major restricting Factor in both peacetime and sustained

operatii Fracted,

o

lightly

X1

L.I

ne, Surge operationa are only
4, 4.8 craws per aircraft yield the highest payoffs in
utilization and crew workloads. 4.0 crews per aircraft are
nat enough. In-between these values, tradeoffs must be
considered between the number of crews and the associated

cast.

Future Studies

The value of this study lies in future research. As it
exists now, valuable insights can be gained on the factor
effects; but the model was not designed tc produce optimal
answers.

Costs need to be included in the analysis in order to
weigh the effects of crew ratio changes. To say that 4.8
crews per aircraft yields the highest utilization is one
thing; but is the extra %305 million worth increasing the
ratioc from 4.7

MAC dcoces not have a staging policy for its contingen-
cies. Major Charles Oillard, USAF/SAGM, has developed an
analytic solution assuming exponential interarrival rates.
This needs to be verified and expanded into a usable policy,

as it is doubtful that (during a contingency) accurate
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estimates of the number of mission transits or interarrival
times can be made.

This simulation model could be an integral component of
a decision support system. The system could mesh a multi-
tude of attributes (cost, utilization, work month, etc.) and
help decision makers to choose optimal crew ratios and

gptimal staging policies, not only to maximize aircraft

utilization, but to maximize averall mission effectiveness.
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SEN.BSUTTER, THESISZ, 9714785, 1y y ey o 72

LINITS, 28,28, 400;

TIMCT,NNG(?) . TRENS AT HOME,20/0/5;

TINST,NO(11},CREAS AT CYYR;

TINGT NNG(12) CRENS AT ESXY;

TINGT,NN0:14) CRENS AT CYXX;

TINGT, XX!S1) MISSIONS CANCEL;

TINGT, YX1E&), BURNOUT,

TINST,¥X19), 4 ACFT ENC;

RECORD, TNGW, TIMEHRS, 4, B, 170; EVERY CIVE nave

YRR, 1Y {28V, U, AUR;

VAR, (81" i, AVE OBV NDNTH,

JRTLAATEFLAVE TLY HRSHO;

VAR. XY 7481 T, AVE TIME JHATN

PRIGRITY /2 MUF “200 14 MUF 1201/ 12 HYF (200 713, HYE (000 41 W0F 7000 11 HUF UD00 /3,
HUF1T00 /1T HYF 1200 SIVES FRIDRITY T0 & TREW THAT MAS BEEN MECH, STAGED
R R R bR R R Rt R TR R Rt a Rttt eisrRreieeitaiitisaististissii
; TNITIALIZATION
; USER INPUTS
CEUTEE LT LR SRR AR R SRR RIS E R Lt RS RN sEreasas e ensssstsarsniasasy
INTL, XY 1t1=20; TAGING POLICY

INTL.Yi2) =125 36 DAY FLYINE TINE LINIT

INTL. YT 90 DAV FLVING TINE LIMIT

T Y t ON TIME RELTABILITY
INTL.( ¢ DELEY RELIARILITY
INTL, 40 + °ROB OF KESCHEDULING

H NOTE: (Y{ahietYisidet{inlt=!

INTLL YT T 30y CEECENT GVATLABLE

INTL, ¥ b =d, iy TFEW FLTIT

(INSEST IIENASIC, TIMEZ, M TARSET UTE, SATED INTD FILE CSQUTE,

HINGEET NITIAL NIMES OF COENS INTI TIST IRERTE STRTEMENT ¢ ASSIEG 3 1iNAT)
¢4 TREAS AUNIL= IUTLNATST D40, %, ONACFTU L IRESCINT 2UATLARLE

INL3€isTIs 8 CRENS SUAILELE IKITIALLY

INTLL (X [0i=e; SEICETIME 45y 2ame

INT_L Y sy SERCETIME QLECT RINDOW

INTL,+£9120210; 4 GRS AFTER YWITH I 3CHET, WISTION TC TIMOELICT T

ll!lttl!!!l!l!!llllllllllllll!llll!lll’l!lltltl’llltlt!lllil!lll!l!lllt!lll!!ll

NE™4GE
RESTURCE S0FT 77,13 CFESTE 0 21RTEaFT

€3, 71 T9EHS

!

i
TINLELUTT R T e ATRIB I (Y 1T ATRIE
/ =7

4571, LNEIATRIE =
ATEIRI =10 ATRIB Y=Y ATFTR TVl ATRIRO 4 =THOR ETETR T = TR 2 =10y

; ATRIB 121D
TN
ALT. ATRIRALG 20, 0, 0UER: PLOITIONG FIRST ZRaVD 7RI

-1
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A
Ay 4 "

PONAR
UINILIL IRV

E,

AFT
STAR™ ACSIEN,&TFIRITI= LATRIBN =06 ATRIB Y =1 2TRIZ (0120,
STRIB(Zv=, ATRIBIZ =100 INIT 2ACIC TREMW, PRESENT B43E,
H MISCION, SOFTIE €LY TIME,

ASSION, XX (14 =NNG(2), 1;

ACT/32,12,4X¢14).5E, 1L ANDLATRIB (11026, GE. (X(2) ,FET;

STRG
NEXT BASE

APPROACHING 0 LMT

ACT/IT 12, XY 140 GEL LLAND, ATRIBII2Y 420, 5E, XX (3}, RETy APPROACHINE 90 LMT

ACT:
EOON,1;
ACT 20,28, ATRIDLLY ZELXN (D). OR,ATRIBEIZY (BE, XX{T),RETy EMTEFR 24 HOUR
3 CREW REST IF 70 2R 90 DAY LIMIT EXCSEDED
ACT,,,QUED:
RET  EVENT, 10,13 UFDATE 79/50 FLY TIME
4CT.,,ST4RT;
i
GUELS 10
ACT 73,12 BRAYG CREW REST

VI QUEUE(S);
QUES TUEUEIT!.,. ¥ATL:
CURLRRIRRTRER RN RN T SRR IR RN ERRRIRERBELLLATILLIL

R AR R Rt R R RN ReReiaeaiRsReitiaiestidiaciesinitingi

CREATE, ANORM (XX (15),1,7}, 04 CREATE MI
MON EVENT.%.I,
ACT/10;
ASGIGN ATFIR(Z) =10 STPIRIT =0 ATRIEIS) =1 ATRIB(S) =1,
H IE
A3ZIEN, XY 16 =NNRSCIACFTY XY 1T) s ACFT
Q00N 1
ACT, X018 LELD XCLAS
ACT:
ASSIN, (X {ITY=AXitTI-1,
310 ASSIGN,&TRIB 151 =TNON;
GUES GUEUE DY, ., MAT!,
MATY MATT P...JL:’ qUs, JUEIREST,

QU6 ASSIEN, I1=4TRIBI%Y;
ACT.,, OUES;

MATIH ZREW WITH M

ERRVO TREW FILE

AWALT MISSICN
FIRSRBRIRIRRRILALLLILNG
$3UCREATE MISCIONSINSS
TEIRRRLRIRIRARLLALRLNLLS
SSION AT FRER OF XX(1%)
DETEFMINE MISSION

COUNT MIGSIONS

INTLC TO MATCH CREW

N GIRCRAFT AVAILABLET

T AVRIL + ACFT iNB”UND

CANCEL DUE 70 ND ACFT
ONE ACFT SPOKEN -0

MISSIGN GUELE
iTesi

R R R R Rty R R R R R R R R R Rt tisiseiseiatisiaististsstisitssl

1ILCEER RECTIINY

R R R R R d R RNl R R R iR taitRiatisistsastitstiasttiztys

FEST 30N

ASSIEYLATRIZI® =71, 37O(R{ Va0 ATRIRII0 =)y

N'_-;QH YUMBES, CLe TIME

L OTIME ARay INIT=0

ACT/ 1,100 CREW REZT

S53TEN, ATRIB (1A =TNON;

AWRITIA .wCFr'

ASSION, (H 7 =X i1 ety RECETT avAil [F FRQJECTEL ALFT

3J0N;

ACT. | TRAVEL
E-2
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SEI3CREW CHOWS AT CODNSR$
'llllttl!l!l!Xll!!t!llll!!lll!tllttlIllltlllllllllllll!ll!lllllll!lll!t!lllll!ll

BUES GUEUEIS),,,.¥ATT; CREW
; S8ESPREFLIGHTIESS
; TLLERNRRINLNLLLAS
BUEL BUEVE(E),,, MATZ; MISSICN
MATZ  MATCH,9,GUE6/ACC, BUES/ACE;
ACC  #CCUM,2,2,LAST: ATTACHES MSN T0 CREW, RETAING MSN ATTRIB
ASSISN,ATRIBI1T)=0, ATRIB (41 =TNOW, ATRIB(E) =TNON; LEE NUMBER INIT=0
ASSIEN, XX 11B)=XX!18)-!;
200N, 1
ACT, EXP“N!C.Z.‘) ATRIB(17),NE.O,FLY!:  BRAVD CREW FLYTHG ‘ABD ¢ HE TUL
AT/
ASSIEN, XX {10)=(X (101 -7,
300N, 1
ACT/ T UNFRMIZ, 6,7, 7,70 04y LYy ON TINE
AT/ I UNFRMIZ, T, EX 0100, 20 XS E,FLY; PREFLISHT { MAY RAMP

ACT/7 TRIAG (XX (1) (XXCL0, XX 100Y, 20 XX (61, 4CLy  RAMP EXCEEIEL, ﬁEEhEDULn
R R R Ryt R R i iRl Ry R Rt R ReRaRsRiseieitsisasitiissiti
H $3X3MISSION SORTIERESE
ll!!!!l!llttllltlttlllllll!llttlllllllll!lllltl!t!lllllltt!t!lll!tt!ltlllll!!ll

FLYL AS3IGN,3TRIBILT)=0; BRAVD UTILIZED
©Y 500N,
EVENT, 5. 1: COMPUTE NEXT LEG & FLY TIME
SO0N, 1
ACT/ 10, TNDH+&TRIBIT)-ATRIBIE) 5T, 18, 4EM;
: WILL EXCEED DUTY JAY W NEXT LEG
ACT 24,
ASSIGN, XY 1101 =ATRIRIT) - €, (X 200 2aTRIE(Tiat, g
ASSISN,AXZ1 STRIAR(EY10) ATRIR(T) (XX 20 4),
ASSIEN, ATFIZ " =ATRIB:T + X (1)
S3SIEN,ATEIR IS ATRIB OIS XY 123
ASSTIEN, ST18i=0) 131 +1s
530N, 15
ACT/Z,0XiTt  ATRIBCIT) L EG,IKiT) ADME;  NEYT HOME
AT I

GS:IJN. ViiBr=qeilg -t

ASSION, JYIZT i NDM- X Ta) 1 TS s (DA - ICT)

ML TR SRS St S 35 e N U € K0 T S S “'::uw:m*a (Y 79,
: TOMELTE LTRTEVED ITE RATE
DI RS R RN RO RLSLLISILEILLL

: TERRENFTUTE STIPSLILY
R R R R R R R R AR RN R R R AR RN R AT R Rl R RaasiisRassistsi]!
300N, 1
ACT 2. ATRIRGAY B, 1, STRGE; STACE ZFEW
ACTs
BOTN:
ASSIEN,ATFIEI LI =ATRIBI Y,
ACT G ENCRWIZ T, 15,2 FLY SCRETVLED IND TIME

iz
!




e o moap

‘l . 1, -I' “l,

T
£k

-0 ¢4

s

P———
At st e

e o

. g

)
e Pty

.

4 . o
A e S ]

A , _
. L3
BEREE" I

LR

% S ek

P AR RS

500N; DUTY DAY EXCEEDED-MECHANICAL STAGE
ASSIEN, ATFIZ(2)=ATRTR{L} ATEIRI1TI=ATRIR 1)1
ACT, ,, STAGE;

j
STAGE  GOON;

gue?

ASSIGN, XX{30)=XX{30)+TNOW-ATRIB (4} ;
ASSIGN, XX11B)=XX(18)+1;
EVENT, 10,1
COLCT, INT (63, DUTY DAY,,1;
ACT/26, ,ATRIB(2).EQ, 10, XCLD;
ACT, ATRIB(2),EQ.11,CYYRy
ACT, ATRIB(Z),E0.12,E6KYs
ACT,,RTRIB(2).EQ, 13, KPXX;
ACT, ATRIB{Z).ED. 14,CYYY;
40T, ATRIRI2Y EQ, 15, EDXX;
ACT, AT®IBITYEQ, 16, ENYX:
ACT ATRIBIZY 20,17 KTIK;
CREATE, 2,0, 1, L; DUMMY T INIT GUEUE(T)
ACT:

GUELE(®);

ACT;

60ON, !;

ACT, (ATRIRB(2).ED.10,9UE2;
ACT, ATRIB(2).EQ.11,CY;

ACT, ATRIB{Z),EQ,12,E6;

ACT, ATRIBOZY,EQ, 12, KP;

ACT, ATRIR(DY.EG. 13,290
4CT,  ATRIB(2).EZ. 1E,ED;

ACT, ATPIR(ZY,EQ, L4 EN:

40T LATRIRIDVEGL L17,KT,

ACT:

TERN;

STAGE

ACCUM. DUTY TIME

HOME STATION OUTY DAY EXCEEDED
WHICH BASE?

CYCLE iF ALERY WINDOW EXCEEDED

R R e R R R Ryt R iR R R R R R AR i RNitsetasissstiti

.
$

$IPISTARE BASE SUEPROGRAMSIENS

R R R RS IR R IR ARIRReRLILLLS

}
Cvie

ME!L

500N, s

ACT,  ATRIROUY EQLATOTRIT) MELY:
acTy

COLCT BE7 INTES 2T Zvvt  fy
00N, s

ACT, . 310

alTy

o0CN, 11

CYYP STRGE

AFFIVAL DUE TT METH STAEE

INTERARE DAL

ACT Z1 FHDRMIZE, O, TV ATCIROLD JZE 00D 2R ATRIDEIDY GE, XXIT)  DEAD;
CHECK 070 TIME & DEADWEAD HOME [F EYCEEDED

ACT:
ZCON;

ASSIEN, STRIBI1L) =THOW;

CREW REST
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ACT.,.3112;
G111 QUELEIZL: .., MATT; ACET
112 GUEUE(! 1-,,,,nnrz; CREWS AVAIL
MATI  NATCH,S,3110/8X¢,3112/AC1: MATCH ACFT WITH CREM
. Art GOON;
ASSIBN, XX (31)=ATRIB(L), XX (I2)=ATRIB(2) , XX (32 =ATRIBIT)
{X17)=ATRIB(4), XX{I5)=ATRIBL9) XX {74) =ATRIB(13),
XX(37)=ATRIB(10);
ACL  ACCUM,2,2,LAST;
ASSTGN ATRIE(1}=MX(T1), ATRIB(D)=XX(32), ATRIB(T) =XX (1T},
ATRIB(4)= XX"‘).nTPIB(°\ ={X{T%), ATRIB(IT)=AX{36)
ATRIB(I9) =X (I7) ATRIR(20)=0;
ACT,, CONT;

EGXY STAGE

i) ae -
un
—
E

500N, 13
ACT, (ATRIB{1:LEQLATRIBADY  MELD
ACT;
COLET,BET, INTER AT ERYY, 1;
MET2  GOON,2;
ACT,,, 3178
ACT;
ROCN, 1:
ACT/Z! ANORMI(ZA, T, ) ATRIB(L1), GE. XX (D) ORLATRIS(ID)  BE, XX {3}, DEAD;
4CT
EG .OON

;SSIEN.HT&IB\.O)~INDH;
ACT, ., d122:

200 QUEUEITY L, MATA: ACFT

GIZ2  GURUEILTY,, . MAT: TREWS aVAIL

MATY  MATOH, S, J1T1/5)I,2122/AC2;

Arz J00N:
ASSIEN, XX/ TLi=ATRIB [} LAY (Z2)=ATRTR(Z! ST =ATRIT(DY,
(T4 =2TRIB8, TSR aTRIROY VY I =ATRIRILT)
XX(""Q7:T§H:--

il “C:LF.:.:,LQST'
ASSIEN, AYS TR D =0T JATRIB Y =0 (30) aTRIEI Y=Y 7Ty,
ATRIRY 4‘=!Y'f3‘.3YF!P"‘=YY'?53,&T9!9‘173=YY’36),
ATRIZ G = TT) ATRIRI 20 20,
A0 IONT

wo : KPYY TTAGE
- P R0ON 1
o ACT. STRIRII Q. ATRIEID) MELT:
o arT,
E COLCT.BET.INTER AT KPYY., 1:
- “ELT 300N, 2
T ACT., 8171
R aCT;

a00m, 1
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ACT/21, RNORM(24.,2.,7) (ATRIB(LL}.BE, XX (25}, OR. ATRIB(12),BE. XX (3}, DEAD;

: ACT:
’ KF o ROON;
ACT,UNFRM{1Z.,14.,3);
ASSIGN, ATRIB(16)=TNON;
ACT,, . 3132
2131 QUEUE(ZY),,, MATS; ACFT
0132 QUELENID),,,,MATS; CREWS AVAIL W/2
MATS  MATCH,S5,8131/A13,0172/AC3;
AXI  GOON;
ASSIEN, XX (31)=ATRIE (1), XX (32)=ATRIB(2), XX (IT)=ATRIBII),
XX(34)=ATRIE(4) XX(IS)=ATRIB(O) XX (36} =ATRIBI1D),
XX{37)=ATRIB(19);
AC7  ACCUM,2,2,LAST;
ASSIEN, ATRIR(1)=¥X{(31) ATRIB{D) =X {32} ATRIB/ I =4143T),
ATRIB{4}=(Y (24} ATRIBI9)=XX(25), ATRIB{1Z)=XY (36),
ATRIZ{IS)=AX (37 ATRIB(20)=0;
ACT,,, CONT;
y
; CYXX STABE
ol SYXC 500N, 13
T ACT, . ATRIB(1),E0,ATRIBI2)  MEL4;
-; ACT;
o COLCT,BET, INTER AT CYXX,, 13
}';} “E1S SOON,2;
ol ACT.,,0181;
iCTy
GOON, L
ACT/ 2L, FNORMIZA, 2., 3y, ATFIR{11) GE, XX (2}, OR.ATRIB/I2)  BE. XX (), DEAD:
acT;
CYX  GOON:
ACT. UNFRM(IT,, 14,,3);
ASSISN, ATFIR( 16} =TNON;
ACT,, 3147
331 GUEUEITHY . MATe: ACFT
0187 SUEYE/14),,, MATA: CREWS AUALL
WATE  METCH S 012173%4,0187/804;
AXE 300N
) ASSTEN, Y1 =aTRIBIL X T2y =aTOTR/D) XX TT1=aToRI T,
! ;3: N1 =ATRIR 4 XX (IS ISATRIRIO) VY TLi=gTOTR(]T)
A XX{TTi=aTRIBI1O);
o AT ATCUM, T, LLLAST;
407 ASSIEN ATRIBI D =X/ ATRIBI D =030 ATRIZ 1=t i 1T
jky;; STRIR (43240 T ATEIBIDY =XYi 1S) ATRIR I T) =11 24),
04 ATRIBGICI=4X(IT) ATR IR/ 201 =01
~_'_\.'_ acT, .. uuN‘,
R :
o : EDYX STAGE
o EDKY 530N, 15
angj ACT. ATRTE!: EQ.ATRIE(DY NELS;
o5 ATy
LT
"_; R B-—-~
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£, 4, 8,
NPV LV

t
F

MELS

ED

15t
g1
MAT?
AXE

ACS

3
ENXX

lisi
a1e:
MATE
AxE

COLTT,BET, INTER AT EDYX,, 13

GOON, 23

ACT,,,@151;

ACT;

BOON, 1;
ACT/21,RNORM{24.,3.,3) ,ATRIB{11) .GE, ¥X{2) . OR.ATRIB(12) ,BE. XX (3}, DEAD;
ACT;

BGOON:

ACT,UNFRM(13,,14,,3);

ASSIEN, ATRIB(16)=TNOW;

AC7,,,8152;

QUELE!2DY,,,  MATT; ACFT

QUELE(1SY,,, MATT; CREXS AVAIL
MATCH,5,Q151/AX5,8152/ACT;

ASSIEN, XY (T =ATRIRIL) XX(TIDV=ATRIBIDY XX{IT)=ATRIBLDS,
(Y34 =ATRIB/4) XX 351 =ATRIBIO) XX (T8I =ATRIRILZ),
XXE3TY=ATRIBII9Y,;

ACCUM,2,2,LAST

ASSIEN, ATRIEI1={X (31}, ATRIB(Z) =XX {72} ATRIB(T)=XY{3T)
ATRIB(4)=XX(34) ATRIR/9)=1X{I%) ATRIB{1T =AY (24),
ATRIE(19)=YX(37) ATRIB{20)=0;

#aCT,, ,CONT;

ENX# STABE

GOON, {;

ACT, ATRIB(L: . EQ.ATRIR(Z} MEL4;

ACT;

COLCT,BEY, INTER AT ENKX,,!1:

ROON, 23

ACT., . Q141;

4cT;

GOON. t:

ACT/21, FNGPMIZA, T, 2} ATRIBOLD) 3R, X2V ORLATRIBUIDY (GE, X073 DEAD:
AtTs

ECON:

ACT UNFRN4LT,, 14,0,

ASCIEN, ATRIB(14) =TNOW;

ACT,, . 0l6l;

QUELE{28}, .. MAT3: ACFT

JUEUE (14),,, ,MATB: COCTWS AVAIL

MATCH, S, 314l 8K, B152/40h;

ASSIEN, {{ITL =ATRIR/ ) XX/ T2 =ATOIR(Z (Y TT)=4TRIO(T!
IO =ATRIBIY YY /TS =ATRIB/IOY XY T4 24TRIBILT),
(I =ATRIE 19,

4CCUM, 2, 2,LAST

ASSIEN, ATRIB(D) =YX (I} ATRIR/ 2 =22 ATRIBE T =X {7T),
ATRIB{A =YY 24) ATRIBIOV=Yy i3S ATRIRII T =YY (34),
ATFIBOI N =Y (T7) ATRIB{20) =04

ACT, . CONT;




Neba o g ol ol

¥TIK STRGE

KTIK G0N, 1%
ACT, ATRIE!1:.EB.ATRIB(Z) MELT:
ACT;
COLCT,BET, INTER AT KTIK, 1;
ME!?  G0ON,2;
ACT,,. 81715
ACT;
6OCN, {;
ACT/21,RNORM(24.,2.,3) ATRIBELL) 6B XX (2).OR,ATRIBC1D) , GE. XX{T), DEAD:
ACT;
KT GOON;
ACT, UNFRM(13.,14,,3);
ASSIGN,ATRIB(16) =TNOW;
ACT,,,B172;
271 QUEUE(27),,,,MATO: ACFT
8172 OQUEUE17),,, MAT9: CREWS AVAIL
MATO  MATCH,S,31772/AC7;
AX7T  ASSIGN, XX{31)=ATRIBCL) XX{32)=ATRIE(D} XX (33)=ATRIR(I),
IX(34)=ATRIB(4}, XX (35)=ATRIB{9) XX (36)=ATRIR(13),
IX(IT)=ATRIB(19Y;
4C7  ACCUM,2,2,LAST;
ASSIGN, ATRIB(1)=XX{31} , ATRIB(Z)=XX(32),ATRIB(I)=XX (33},
ATRIB(4)=XX(34),ATRIB!9)=X¥ (IS}, ATRIB{13)=XX (36},
ATRIB{19)=XX(37),ATRIB{(20)=0;
ACT,,,CONT:
lltttl!ttlt!lltllll!lt!tltlll!ll!!31!1!‘3!31!13!3!!3’!3l!!llltl!l!!t!!!lli!l!ll
IRSAMISSION CONTINUATIONIRSR
t!!tltttl!il!ll!!llllllttl!lllllttt!tl!t!!l!li!liltttlt!lttt!!!tllll!ltl!l*lllt
ZONT  GOON;
ACT/ 274 ENROUTE DEFARTURES
ASSIEN, XX (19 =ATRIBIISI - 5 MK (200 =ATRIBLIO)+, 2 XX I8 =YY (10)-2;
ASSIEN, XX{{BY=YX{18}-1;

ASSIEH,ATRIB(1)=ATRIBIZ) (ATFIRLS)=TNOW, !; PRESENT NOCE=ATRIE(Z}
ACT/ 3 UNFRMOXY LS XXI200 XX FLY NO MAJOR MX
ACT/ 23 UNFRMOIX(ZO) XX 0100 20 H1E) JFLY DELAY
ACT /6, TRIAROXX (I ¥V 100 XX EI00 70 XU 16, STAGE; RAMP EXCEEDED

R R R R R R R R R R R R Rt s ieeiasastieRtitoattisssise

: SE88CK MISSION QUEUES FOR WAIT TIME AND ALERT WINDOWS188%

R R R R R R R R R R R R R R R R Ry R Re Ryt atatsasisistRsttssttss
CRERTE, 1, 1., 1840,

EVENT.Z:
TVENT, 12
TERM:
RRBERNEI NI NIttt LR R R R a e RRRassaRLEOLSRLOLLEILIINY
H LITEHONEISR
LR R R R R Rl R R R e R R R RN RRiRtRseiraieaiessaiasisstsess
HUHE 500N;
EVENT, 10,1 UPDATE I0/9C TINE
COLCT,INT!3) MISSION LENGBTH; TRACK MEN LENETHS
COLCT, INT {44, LAST DUTY DAY; TRACK FINAL DUTY 24y
B-8
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ASSIGN,ATRIB(1OI=ATRIB(10)+TNORK-ATRIE(8);

BOON;
ASSTBEN, XX (1Bi=XX(1B)-1;

ASSIGN, XX{26)=XX126) +ATRIB(T) ATRIB(7)=0;

ASSIBN, XX (25)=XX128)-XX(27);

ASSIGN, XX (30)=XX(20) +TNOW-ATRIB(4);
ASSIGN, XX{23)=TNON-XX (24} XX{39)=XX(30)-XX140);
ASSIEN, XX{41)=XX{9)8XX{23) /730,56, XX (41} =XX (30} /XX (41);

TRACE TIME ANWAY

ACCUMULATE FLYING TIME
FLY TIME THIS PHASE
ACCUM. DUTY TIME

DUTY TIME THIS PHASE
AVE WORK MOMTH

ASSIEN, XX (42)=XX(9) 8XX(23) /730, 54, XX (42) =XX (25) /XX (42); AVE FLY HRS

ASSIEN, XX (43)=XX{43) +TNOW-ATRIB(B);

ASSIEN, XX (44)=XX(42)-XX(4D);

ASSIGN, XX {44)= XX(?)!XX(.v,//u LS5, XX(A6)=XX(44) XX 1AL,

ASSIGN, XX (1) =X (1741
COLET, AX{25: , 575 FLY TIME, , 2

SR IS
ASSIEN, X [1B) =KX 110+t
TERY;

CUM, TINE AWAY

TIME ANAY THIS PHASE
AVG TIME AWAY

ACFT INBOUND

FLY TIME TH]Z Fu2et
CREY AVAIL.

ACFT X

REEET CTUNTER, ACFT INBOUND

'!!!!ll!!!lt!t!!!!lttlll!!l!!!!tll!tl!ll!lltt!llttl!!!!l!!l!!ltlllttltt!llllll!l
SRRSUNSUCCEZIF L HOMESTATION PREFLIGHT3S%S
l!llll!!!t!!!!!X!!ll!!!!l!!!tl!l!l!!l!t!llll!tl!!ll!!ll!!t!!!ttltltl!l!!ll!!!ll

YCL 500N;

ASSTEN, XX(20)=XX(I0) +TNOW-ATRIR(A):

ASSIGN, XX (1B)=XY 18)+1;
60N, Z:
ACT,,,START;
ACT U9 UNFRMIT, 12,2},
EVENT, !, !:
ACT/TT, L ATRIBIITY NE, 0, JUES;
ACT:
500N, 2;
ACT, .. 310;
CREE.ACTT/L:
TERM:
ICLE  =0ON:

SSSIAN, YXITO =T S THOR-ATRIR4)

BOCN. 2:
ACT. L ITART
ACT:
EVENT, ! 5
aCT, ATRIBII™Y NE, O, JUEA;
ACT:
500N, 2;
ACT, ., 310
iCT;
FRES, ACFT/ !,
TERM;

ICLA <0ON,1:
ACT/ 18

RAMP EXCEEDED
ADD DUTY TINE

CREW BACY 7O CREW GEST

IS ERAVO AVAIL?

BRAVZ aVAIL-REMATCH

RESCHEDLLE MIGSICN

DUTY DAY EXCESIED &7 UOME
300 DUTY TIME

IS BRAYD 4vaIL”
RRAYD AVAIL-REMATCH

RESCHEDULE MISZITN

COUNT MISSIONS CANCELLED TUE 70 NO ACtF
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TERM;

i

R R R iR iR Rt ant iR iRt i Reerisiiaieisiisaisissststiti

; FILISCHEDULED WAINTENANCERS23888
L TR R T Tt e e A LR LR L TR Rt e s e i i tstsR eIt ttittts
; A.C.1 AND REFURB NOT ACCOMPLISHED DURING SURGE
; HOMESTATION CHECK: 2 DAYS DOWN EACY 40 DAYS
CREATE, XX(47),0;
AWAIT (1) ACFT;

ASSTEN, XX {18 =1X (18)-1;
ACT/20 RNORM(48., 1., )
ASSTEN, YX{18V=XX (18) 415
FREE, ACFT/1;
TERM;
; RECURETSHNENT: 10 DAYS COMN CACH 19 40§
CRESTE, XY 148) 03
600N,
ACT, Y148 EQ. 1, TERM;
ACT;
AWAIT (1Y, ACFT;
ASSTEN, Y1 (18)=X1/18) -1
ACT/I0,ENORM(24C. 5., 30
ASSTEN, XX (12)=X4118)+1;
EREE,ACFT/1;
TERN  TEOM:
: A.C.I. ‘REBLACING SOCHI: 70 JAYS DOWN EACH =
L IRERTE,YYIEM, (0 IWPITRACILY START ¢
5002,
ACT..1Y140" €5, 1, TE0M: NO INeP e iecE

ian

AWRIT 1Y ACETy

AGEIEN, Y¥113b=1Y118) -1,

ACT/TL ENORMITTO, 10, Thy

ASCIGN, XX{12v=0Y 11904,

FRES,ACET 13

TEEM;
R R R R R R R R R R R Rt R Rttt R Rt e R asiesseiseissistti
: IRRRDELTHESD uOME: CXCEEDED FLY TIMELISR
R R R R R R R R R R R Rt E R Rt R R eiR ettt aaasaaRasesst]
tEAD JUEUECT)

~— rr

——
< 1
<

neap
ACT:
COLTT, JMT721 MICEITY 1 ENGTH, TRACY MIZZITM CNETH
AETICN, RTRIROIN =ATRIBI I 4TNDY-ATRIDIG), TIME 2NAY

ASSIEN, MXITA =X TT0) eUNFEMIQ, 1, T8 VDT =THOR-XY /243 1ADD W TINE 70 0T

SITION, LY AT = ATV TNAR-ATRIE(SY XY (401 =¥ X (471 -0y 145)
ASSIEN, 1X 8 = 1OV XY ITT) F770, SE, XX TA6) =YX 188 (Y 1agTy AWGY
SRR IS BERES S SMUESS SR DIN
ASSIEN XX {81 =(X {0 XY 2T /720,56, Y LA =070 ANy iy woey
COON;
ASSION, VY T8 =Y ITE)+qTRTRIT! ATEI0 ™ 20 ACCLM Ly TINE
ASEION, YT IT Y ITE YYD

B-17




N
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- 3SSISN, VY 142D SYY IO IXY {273 /7T, BL, IX 1A XY 05 XA FLY
ol COLCT, $X(051, 5¥8 £ TIME, 7y
. ACT USEEF T STRRTS CREW 2VAIL,
LAY
o4 ACT;
. : TERN;
- ENDNETNORK;
X .
e -n:xtxt::xx:xxx:xxxx:xx:x::xx:x:xxxxxxt::x::::xxxxxxxt:xtxxxxxxxx:xxxxxxxtxxxxxx
- i SRERDESCRIPTION OF ZOMPONENTSHALS
o . x:s:x:axx:xxxxt:xxxxxxxx:xx::xxxxxxxxxxx:t:xxx::xxxx::xxxxxx:xxtxxxxxxxxxxxxxxx
| "-" FI_:CI!L‘S
e i 1) HOME STATION SCHEDULED MAINTENANCE
) | ;21 CREW PRINR 7O MISSION ASSIGNMENT
K- ;3 mesiew
o ¢ 1 AMALT ACFT
. i 5) CREW PEIOR T MATCHING WITH MISSION /MATD)
" ;1 WSN PRIOR T MATCHING WITH CREW [AT2)
2y i 70 DEADHEAD TRANSITION
9) BRAVD CREW ILE
o i 9 BRANCHING FOR WINDOW (SORTRAN)
- : 12} ENTRY TQ BRAVD 'F CREW SEST NEEDED
. i 11-17) CSEW ENROUTE
- i 20-27) ACFT ENROUTE
o ACTIVITIES

ATION - N TIM

GaMp ZYZEEDED ENROUTE
RAND TYCCCTCT AT JONE

e Pipae)

8 » o>
R Rl
" “."’.l' Tt

2 o3 WITY TUPN D TINE

-.:;: ;9 MY FTER 0L

oy ;1T OMPEE AT MIZTIONS

o o 11-17Y 3CE comT

i {130 TANCEL NG ACFT

. ¢ 1% OUTY TRV CANCEL

= poIn 10 S 4T YOME

. ;21 TynEEnE e c 'u zvETEN
i)

i T30 8 WINE NCT TANCELLED SEI08 TC CREELIGHT
o L 270 ¥ ENROUTE MISSITNG

- 14 DERARTY =Es

o . o 2% SRAYD TLIES

DT DTy ey L AT umg

" o o v . cegapTiC
2 i 270 CREFLIGHT YOME 3TATICY - LATE TTSARTURE
ol . T3 SREFLIGHT ENROUTE - LATE DEFARTURE
..‘ - ~

‘J.. H ‘9\ uEL

N T3 TEFURB

. %

o P TR NI |

i S Talean

o,

.
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ey Byl
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o
o,
Cu
o
o {0 APPROACHING TP DAY LIMITS
: ;370 SFESOACHING 90 DAY LIMITE
LT3 CREW PEST TR ERAVO
L] rarn
s +USERFS
e P RLY TIME
M s ) HOME CREW REST
<y CoTlMX
:*\ ; &) CALC MISSIDN FREQ 7O MEET TUR
- © €1 STRGE
1'_--
»".
"> $ATTRIBUTES
b ;1 PREENT NODE
% P 2 NEYT NODE

SORTIE LY TIME

o 1N &= v 3 D) -

—

ME PR DAY
UM, FLY TINME
HOW TIME FOR NSM
JUTE NUMBER

~d

-0
LA Ly BN RN IS S NYy ]

a4

o i 10) CUM, TINE AWAY FROM H4OME
- ¢ 11} UM, FLY TINE FOR I0 DAYS
- i 12) CUM, FLY “IME FOR 90 DAYS
D v WHI’H LEE NUMBER

b, + 7 14) CREW 1D

- i LS DRILY CUM FLY TIME

START TIME MIZC
MITEION FOR BRAVD TREW

—
o~

4

§ 1B EUVENT NUMBER
¢ 11 STMED GROUNC TIME
(SLa
;1) ETAGING FCLICY - ! CREW FOR SVERY 77 ARFIVALS
Pooor TDOLEV ORLY TIME LINIT
'. > ; TYO00 DAY TUw TTME b oTTT
oy : oY TLY OTIME LIMI
N . v )
o ¢4 TN-TIME CROBARTLITY
- ¢S DELAY SEOBARILITY
~ : (<] fodal I o e a .
o~ o &) RESTHEDULT SRGRARILITY
ot i 7) PERTENT MWAILABLE |
. T3 TRER RATIO %
;97 ¥ TRERS ZREaTET
DL MEY TIME TINE |
j i1 ALEET GINIT :
o 1D) # OF HOUCC SFTEL UICU MTN TC mINCT)DotDowt afTT tLonoly
Tl FCEOTEEW DD
.
. 1
- : SREGLENCY
g ; ITUNT 2F INECUNE aCeT
X
R ; E SENLINE MAINTENANCE
e
- - i Fr
b - H
-
. . .
-‘\‘l
wy, .
’.-.\
) Bt
Lo i
Y
g
G0
al¥
N -
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*‘h

20 MISC

o i 220 MUMBER OF LERS

8 ¢ II' TIME SINCE CHASE CHANGE
L. i 24) TIME °F PYASE CHANGE
o ¢ 25) LY TIME SINCE PHASE CHANGE
£ i 26} SYCTEM FLY TINE
X i 17 FLY TIME AT PHASE CHANGE

) ) ; 28) UTE 2pTE

ey i 2%} § ACFT TREATED

o ;30 ACCUN. JUTY HOURS

e i 71-I7) SAVE ATTRIBUTES AT STAGE BASES

o . i 38) WIeC

i I9) DUTY TIME SINCE OHASE CHANGE

e ¢ 30Y DUTV TIME AT PHASE CHANGE

i 410 ave §DFY VONTH

.-:‘ ;3T AUG MDOFLY HOURS

i ; 47} TCTRL TIME CEDM HOME

Ny ¢ 44) TINE GAV TINCE OWASE THANGE

‘.. . 1 85) TINE 3WAY AT PYRSE THANGE

o\ {34 AYS MO TIME FROM HOME

€ : 47} FRED OF 4SC

25 i 48) FREQ IF REFURBISHMENT

o i 49) 0=PEACE, 1=SURGE, =SUSTAINED

. : I FREQ IF ACI

I i 51} SENEGES FPOM 3ESCHEDULING

;€20 STAGE CEW LTILIZED

TNGEY FOE 0SEW SEST SlzRESCE/IUSTAINES, 4=SURGE

b TV TLYOTIME
k. - TRV LY TINE

g::. H v‘— T'F'T uvu 3"

- 17 IAVE 1T FEACE,IT SURGE,IE BITTADNED! ¢ 200 deple

MT,I0000T NG, TIITITOND, $834 00 NG, SSIT ND, 518 N,

~. (3RS NC,TR0T9Y WD (ALALIOT10) Dy

- BT TEaE oy dieMp
nc~x*.=,3a~.= iR, nany SUMMARY CaTY S4ATE
b TraTe,

.::' FIN:
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SRIGRAM MAIN
DIMENSICN NSET 400001

Acoerndiy C

COMMCN/SCOML/ATRIR(100), DD (100}, DELE100), DTNDY, 1T, MFA, HETOP NCLNF

1 NCRDR, NPRNT, NNRUN, NNSET, NTAPE, €5

£100),35L 1100), TNEXT, TNOW, X1 (100)

COMMCN/ERIAN/NUMRTE BASICI1C) NLEGS(10), FREQPC(10)  TURPC, TURSE

1,NBRSE{10,0: 10}, STAEE(10,10), 56T

10,10),8AT (10,100 NACFT, ROUTE

1,FREQSU(19Y FREQSG10), TURSL, YREND, EXPELY, SR

COMMON/FLY /ACFLTM(140,91) MAN,N
COMMON GSET (40000)
EGUIVALENCE/NSET (1}, 2SET(1))
NNEET=20000

MZEDR=3

NPENT=4

NTAPE=7

NPLOT=2

CALL SLAM

sTeR

END

SUBROUTINE EVENT/JEUNT:

B1T004,0,7,4,5,6,7,3,3, 10,010,102
CALL 2RAYE
SETURN

CALL CANCZL
CETURN

DAl vITu®
“ETURN

CALL ¥IZZIN
RETURN

CALL ZuRes
SZTURN
CALL ZuzTald
STIRN
CALL ceoRay
SETURN

} JEVNT




e A" o - aa o e o e o B Tw N ~ e B A v "ol 0 .0 8 _Sall _Sal Sl Rall Gaf

TURROUTINE 2RAVO

C """“"!13“l"u"""""”""”"“IS BRAVD CREW AVARILABLET
COMMON/CEOMIAATRIBCIOMY, DD 0100 DDL 1100} (JTNGH, [ I, MFA, MSTOP NCLNR
1, NCRDR, NPEMT NNFUN, NNSET NTnPE.:S\'QO'_SSL 100}, TNEXT, NCW,XX(:C?‘
TOMMON JSET30000)
DIMENSION NSET (40000}
EQUIVALENCE INSET (1), QSET(1))
DIMENCION A(Z0)
NG=NNG(8)

o IF (NO.ED.O) 60 70 12
CALL FMOVE(1,3,A)
o A(9)=ATRIF ()
1 “ ALEI=TNOW
A(8)=THCH
’ A117)=1
N XX(EN =
SN TALL TILEMIS,A)
e ATRIEIL7 =t
o I TALL UPBRAV
o) RETURN
A END
r0.
AN SUEROUTINE CANCEL
el C SSSSESERICANCEL I IN SCHEDULED NSN QUELE(T) FOR MORE THAN 17 4RC,
SOMMON/SCOMI/ATRIBE100), DD(190) nnL'xm.m\mu I1,4FA, 4570 NCLNR
1,NCPDE NERNT NNRUN, NNGET, wws.tsu 0} SSL 1100}, TNEXT, THON, XX/ 109
ﬁ'MCN:Ynu HC:?IJﬁﬂOO)
COMMEN SEE7ra8000
‘= INTEGER FANK
. EQUIVALENCE ryBET 1 (JCETIO
b3 JIMENSION BI4)
S RANE=!
O HY=NND(D)
N O IFTRANK,ATNY 30 TR U
e TALL TTEVOIANE,T,B)
o TT=TNOH-211%
Y TSI 2
- CALL TMDVEEANY, D7)
g ."=NY’1
XH(EL, =0y e
s TR T e
3N 60T C
=y (U SCTURN
NG END
;‘¢~.~' ' SUBRCUTINE winus
e C o MESSRIRITILELRNSIINsARNtINRNINRIRATABANANINICYANGE T8V FOF IRELTY
o : INDZAPRY SORWARD SREVITUE DAv7T TIMTIF WNONE FLTWN TODAY
XA COMMCN/ZCONL/ATRIBALAN), DDV EI0T DOL 1500 DTNDH, [T, %F3, ¥ETOR LS
s DNCEDR NEENT MNEIN YNSET NTAPE,SS7130 G810 THEN JTNTHLFY190)
~ N COMNON 'EL ACELTM0 140,300 MAN N
-
A -
N X £-2
S




.
Aca

1:1‘": 'y
a

9:‘:\:
"o IFOM.ED.S1Y THEN
AV
- N={
EL3E
- N=N+{
ENDIF
e D0 30 L=t, 140
IF (N.EQ.1.AND.ACFLTMIL,NY LT, ACFLTMIL N+1)) THEN
b . ACFLTM{L, N) =ACFLTMIL,91)
- : ELSEIF (N.EG.91, AND.ACFLTMIL,N).LT.ACFLTNIL, 13} THEN
oS SCFLTMIL,N)=ACFLTMIL,N-1)
e ELSETF iM,LE.30,AND.N. BT, L AND. ACELTMIL, M LT ACFLTHIL, Ne 1))
S ! THEN
o ACFLTM{L N)=aCFLTHIL N-1)

ENDIF
30 CONTINUE
AS CALL SCHDL'Z,.Z400E-92,ATRIR)

{ {:;-'. CETURN
‘o END

Ld C mltl!lll!t!!!"!XX"U"“"!""""""t""""NHICH MISSION®

":'\::. COMMON/SCOMI/ATRIB(1OGY, DDC100Y, DDL 1100}, DTNOW, [T, MFA, METOP NCLNR
:":' 1, NCROR, NPENT  NNRUN NNSET NTAPE, 38{140),58L 1000, TNEXT, THOW, XX 1 1C0)

2 ..,H"WN BRIAN/NUMRTE BASICI10Y, N..EE'“lO) FREQPC(10) "'P°C.T‘JRSE

oy 1,NBASE {10, ¢ 16), STABE (10, 10), 56T 119, 10), AT 10, 10), NACET, SOUTE
A + SEEQSI1AY FEENSZ 11N | TURSY, HRSND, EXPFLY, 5B
Y=0RaND (0
M0
‘t':‘ F=i
-~ D0 % o=t NuweTE
e IF JY7890,E0,3) CUMCUMARREIEC(D)
- TNy £3, 0 TUMTUMSTRES6(])
@) IF /{£130} 50,70 CUM=CUMSEREZQH: D
:: 4 .E "Hu\ ::p+1
o o
N ITETRY 1T NBASEP,0)
o ATFTE(0: 29
FETURN
oy

L] ENE

b0 SUBRGITINE NE(T

,"':.f C LIt R R IR IR NI NNRLINE (T O
o o ::3.*.:'u?'xeu.:\.9':'::-.\.:9'_' f3 L ITNRK, 11 MESWETIE NTAR
e L TEL 1T TERT TR (L

! 's\ ’:EE,"‘.[.F '1"\ \ 'I DF‘ hat 1pr~6

»

I,NEH-‘ ’.ﬁ" ‘:1?‘1

L BATE, L O, SOUTE

Y )
‘

»
R

t
o
.

., ,‘
‘.‘.' O
1
ial

[y

L 4 e ‘mt
DTt

RV NP A P

SR




Aadh ) Sl A Sl Sl sl i Aal. el el Sl o FTENE T AN IOV TER Y

ATRIE(IS =207 ATRIB O ATRIRIITY:
PYIZTVNLEESTRTRIBO))
RETUFN

SUBROQUTINE STAGECR
€ TERSRRRISARRIRIRRRNSIURARIRLAILLILINERLRSILLAPOSITION STACE CRENS
: COmMON/ S"G JATRIBIIOOY, DDOLOCY DDLOIO0Y  DTNOW, I, MFA,! STGP,,”.‘L R

" 1, NCEDR, UPENT  HNRUN, INSET..FAPE.,,\U‘O)‘SSL.IOO « THEXT, THOW, XX 0100

SO DMONBRIAN/NUMETE  BASIC 100 NLEGS (1), FREQPE 161, TURPC, TURSG
e 1,NBAGE (18,25 1M STABE 110, 100, 36T (10,103, ZAT10, 107, NACFT, ROUTE
o [ FREQSMI1NY FREQSE(10), TURSY, HRSMO, CXOFLY, 5B

- DINENSION NEET(40000)

COMMOY 2SET140900)
EQUIVALENCE NSE™ /1) 25ET 1)
JIMENSTON 3170, NNTIT(LT)
DO T I=tl, T

WNTOTIT)20
T CONTINUE
37 1S 1=t NUMRTE
DD 2% J=t,NLEBS
T ISTAGE!!, 11,
SB=NBASE (T, I}
W IF (XX149%,E0,%) NNTOT(SE)=MNTOT(SR)+EREGRC (1) §{HRENG/

i
\

HE
EQ.N THEN

: CTYPELY AN

: [F (04049 B3, 10 NTOT 108 =N TOT SR1+ERENST 1L g (URSMa,
S pEEV Ty

' i: IF X4ies 26,00 ANTOTSE =NNTOT ISR SEREQSY (I §{MAEND,
- TIFELSEL)

- ENDIF
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JSANS
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Fr‘vnﬂ
- &

ENLIF
ZONTINUE

FORMAT!® “EACT STABE CREWS T °,12,%: °,ID)
TIRMAT!' SURGE STAGE CREWS AT *,I12,7: *,12)
usTA

FORMAT (" SUSTAINED STAGE CREMS AT °,12,7: ',ID)
PETURN

END

SUBFOUTINE CURGE

PRI IR IR IR AR R IR RS AR AS R ANRNRTRANSITICON 72 SURGE
COMMON/SEOML/RTRIB(I00), DDOIGNY DDLU I1G0Y, DTNDR, 1T, MFA, ﬂ 20 NCLNR
1, NCRDF WPPN..JHRUQ JNS:T.WT FE.CS(IPG‘ ”‘L 100 T%E’T d WG
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17, 1
B . MO EvBELY 2
101 FREQER/ICY  TURSL, HRCMC SyoFL Y SR

XX(12)=UCERE 4y

ity =12

=2

11124 =, 14B0E+04

S SVRALTS EIN.Y!

AN =X (30)

X (45) =YX {47

MOEEW= (VY IQTINACFT AN NN (T)

§C 17 I=i NCEEY
TALL INTERILLA)

CoNTINE
{1713V=11 01 CREN
CALL ITAGETH
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ANMMAY IS ATIOp s A e L% TR "‘F"k‘ ’e \4:; ucw-p ‘;A;_MR
[ P . P PR I R - =T

TONCEDR BENT ey N

AMMAL DD e ane o
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N SETURN
~ END
N
) SUBROUTTINE UPBRAV
I C STESERIBIERRARSISACHANGE BRAVO CREW EVERY 28 HRS OR WHEN UTILIZED
o COMMON/SCOMI/ATRIBE100), DD 1007, 00L (100}, DTNOW, 1, MFA, NSTOP NCLAR
R 1, NCRDR, NPRNT, NNRUN, NNSET, NTAPE, §5{100), SSL (100) , TNEXT, TNOW, XX 1100)
) ) SONMON 3SET140000)
i DIMENSION NSET!40000)
N EQUIVALENCE (NSET (1), JSET(1))
SSSR DINENSION (30}
2R ATRIB(18)=0,
NG=\NG (8)
= IF (XX(S2).4E.0,00,¥0,E0.0) 50 70 12
- TALL ULINKIL,B)
CALL LINwin
e T yEM=0
e NG=NNG (2}
Mg IF IN.E0.0,0R.MNACT(I4),5E.1) 60 70 {1
e TALL ULINKCL,2
C_j IF (ATRIBIIT),E0.0} CALL LINKIR)
= IF 'ATRIBIIT)LNE.O) CALL LINKI10)
~ 11 NRANK=NFIND!1,NCLNF,18,0,9.,0.0)
NN TFUNRANKLNE.) CALL RMOVE (NRANK,NCLNR,A)
e ATRIE(12)=9,
. 1AL STHOLS, 3800407, ATRIB)
SN CREIEN
o SETIRN
o e
o SUBETITINE ECL Y
" ¢ PIERSRISRTLITESSIRLTNLLRSRIRENNRNLRLRSRRIUFTATE S0 2ND 70 D87 TIME
i TOMMANITING ITTIEOhc TDU{A0Y DL, DTNOM, 11, MEA, MSTOE NCLAR
[ HCETR, HPENT NN NNEE™ NTAPE, 287100 S2L 100 TNEXT, TNOW, A 04
o TONNDN L ATELTN LI 2 AN
O IF .3, 31 THEN
'.\:’. ';’:’_1_
- Lzt
3 NONzN# |
5 ENDIF
< IT NJGELT!D THEN
e NIG=h 3
it ELSE
T NZ0=21+N~T0
® . ENDIF
ATRIE(ID =OCFLTMIATRIBOI NDoATRIRI (S} -4LFLTMIATRIG {23 NO0
o ATRIB! LY =4CFLTMIATRIB! 140 NP +&TRIB (IS -ACFLINIATRIB 14}, N30)
- ACFLTN:ATRIZ{14) N0} =ACELTY/ATRIR  14) N) +ATRIE( 1S}
SO TRIBIIS)=0
' XX (S8 =4TR1G 1Y)
.- TLISSISATRIB D)
e C-&
=
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SETURN
END

SUBRCUTINE WARMUF
PSRSEESAINRALANLARIRSARIREINITIATE STATICTICS AFTER WARMUP ©ERIDD
SOMMON/SCOMS/ATRIBLL00Y, 3D (100, DDL{100), DINON, 11, 4FA, ¥STOP, NCLNR
1,NCROR, NPRNT, NNRUN  NNSET, NTAPE, 55 (100, SSL1100) , TNEXT, TNOW, XX (100}
1X(24)=, 5000E+03

(2T =X0(28)

XX 1401=11(30)

XX (453 =X 1472

SETURN

END

SUBRDUTINE WINDCW
FUIRERRLRNSLARLEBRRRRRINRARLTALRICH ALERT WINDOW TN ALL ZREW GUEDES
COMMON/ZCOMI/ATRIBILO0Y 200100, DDL 1 100Y, DTHOW, 1T, ¥F R, HETOP NCLNR
1, NCRDR, NPENT NNRUN, NNSET, NTAPE, 2811000  38L11407, THEXT, THOW, £ (100}
COMMON GSET140000)
DIMENSION NSET (40000}
INTEGER RANK,1
EQUIYVALENCE INSET{1),BSET(1))
TIMENSION 40200, B(30)
RANE=!
I=4
1=NNG (D)
TTOBANKLET,Y DD
CALL TOFViRaNK, T 3}
TTOUTNON-A11EN,LE, KLY 50 TQ |1
TRANK, I, 8)
T OUTLEGLS) THEN
(S SRS SR 3
TF=4(9)
NRENK=RFING (1, 8,2,5,79, 0,0
TALL BMOUEIMEANY, 5 B)
IS SRR SR SATS!
ENDLF
1=i-!
24720 =1
CALL CILEM D
YrTLr Y ISS 4]
60 72 2
IF 11,85, THEN
I=11
LSE
1=1+1
ENDIF
IF {1.LE.IT) THEN
T=NNG(])
60 77 3
ENDIF
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FETURN
END

SUBRCUTINE INTLC
ESELERSEIERSEsEssEsRTRssnsatstessssstseasussntsstRtssINITIALI
ZOMMON/SEON1/ATRIB(120), (100}, DDL (100), DTNOH, 11, MFA, NSTOP NCLNR
1, NCRDR, NPRNT , NNRUN, NNSET, NTAPE, 55{100) , 55L {100, TNEXT, TNOW, XX (160)
COMMON/BRIAN/NUMRTE, BASIC (10} NLEGS (10}, FREGPC(10) , TURPC, TURSE
1,NBASE (10,0: 10, STAGE (10,10}, 56T 110,103, 8AT(10, 101, NACFT , ROUTE
¢ FREQSL10), FREQSE10) , TURSU, HRSMC, EXPFLY, 5B
COMMOM/FLY/ACFLTN{1£0,91) AN, N
CHARACTERSS BASE(10,0:10)
NUNRTE=0
WRITE (NPRNT, 200)
FORMAT(® SOUTE DATA™
IPEN (UNIT=1Z, CILE=ROUTE,’,STATUS="OLD’)
REAING (L)
READ1T, )ROUTE
IF (ROUTE,LE,5999) THEN
READ{1Z, $)BASIC (ROUTE) , NLEGS (ROUTE) , FREGPC (ROUTE)
 FREQSH{ROUTE} , FREASL{ROUTE)
READ(17,201) (BASE (ROUTE, J), J=0,NLEGS(ROUTE))
FORMAT (1 146)
READ (17, %) {STAGE IRDUTE, 5, J=1, NLEGS (ROUTE))
READ(LT, 8} (SET(ROUTE, J) , J=1, NLEGS {ROUTE))
READ (17, %) {SAT(ROLTE, 21, J=1, HLEGS [ROUTE} )
§FITEONPENT 20T1ROUTE, BASICIROUTEY NLESS (ROUTE)

FOEMAT! 2puTE: ‘,...?,:(. IF BASIC: 7 FL.0, X, THUMEER OF
CERG, 1N
————— LEYS
HEZTE(NP‘V*,Z“S‘F“]P”‘D”T“ FoCnsSaiROUTES  FREQEL (ROUTE!
cneMaT:t PCACE USAGE: ', FT.I, 2N, SURRE USAGE: 'L FI.I NN,
1"UETAINED UBRE: 7 FE.TS

WRITE/NFSNT, 207) (BASE (RCLTE, ), J=0, NLEGS 1R EUTE)
SORMAT'C BASES: 'Y, !1A6)

WRITEINRCNT, 204 (STAGEIROUTE, 1), S5 MLESTIROUTED
SIOMAT'C STAGE" °,31,11F5,0)

RITE NS, 208} 6T ROUTE, 01, J=1, LSS IECTED
S2EMATVT SCHED BND TDME: 0,1
WRITE NEENT 204y fCATICANT

‘I"‘l

W
oo ILERSIRGITE Y
COEMATCT STHED IR TIME: °L
uun:*'-“UHF’E‘l
‘:nf L UEQYTE
60 ™) |
SuDIF

READ! 17, §INACET, TUREC, TURSE, TURSU

WRITENEENT, 297 NACET, TURPC, TURSS, TURGU

ENEMAT!' &IRCWAFT AT KCHS: ° 17, PEACE TUF: °,FS.1," SURGE TIR:’
tES.2,7 TUSTAINED TUE: ',FS,2) -

-

DO I% SUTE=, NUNPTE
D6 T% 1=, NLES3(POUTE)

"




Sy 1F (BRSE{RCUTE,J}.ED.TKTHE'Y NBASE(ROUTE,J)=10
- IF (BASEIROUTE, S}, 80, CYYR?) NBASE(ROUTE, 1)<t
- It IBRSE(ROUTE g, EEKX T} F"BASE{FDJTE. !
".": IF (BASE! FWUTE.' LJEQ,THPXXT) NBASEMROUTE, ]V =13
::-5. . [F !BASEIRQUTE,J}.EQ.7CYIX") NBASE(RUUTE,J) 14
T\ ) IF (BASE{ROUTE,J).EQ.7EDXX*} NRASE(ROUTE,J)=tS
A\ . IF {BRZEZROUTE,J).EQ. TENXX) NBASE{RDUTE,J)=14
i IF (BASE(RDUTE,J).EB."KTIK™} NPASEIRDUTE,J)=17
) M CONTINUE

s 25 CONTINUE
e T SEACETIME ZREW REST °OLICY
X I{El=2
A 111472260824 /NACFT
XX (48)=547, 32024 /NACF T
fY1S0V 21005 24024/ NACFT
e X4(29) =4ACFT
Y 111131 NACFT
N=9!
N 210 Tz, 140

ACFLTM (1,31 sUNFRNIZE, ,730,,2)
RC=ACELTMIT,O1)

o

o IF (RC.EE.125.) THEM
e aC=UNFRN(2,,125.,3)
e ACFLTM!I, 81} =RC-3C
o ELSEIF CRDLLTLIZE) *HEN
ACFLT™™ I, 51} <UNFRMIO, ST, T}
203IF o
SC=ACTLTMI, a0
o 27 %2 vzan, 90
-l ACFLTHIT 7} =ACFLTHIT ¥ -1+ (RC-SE; /20
: .

ACFLTMAT, ¥ =400 TMIT W1 e BT T

B ® o 'u re)
LA LY YA N XY e
N - RTINUE

;

l,"‘ 30 ) '
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o xxl's'-'mc H

ATTIRTID2g,

oS CALL 32doLeT,,23if
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s CAL. :‘:‘:'L' 'E*fi a7918)

TALL STHDL UMY, S0OGE+0T, ATRIB)

e RETLUFN
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PRl b «

2UBROUTINE 2TRUT
SRS R IR RSN NSRRI IS SRS RS RNERIRINQROUTENT
SoMMONSTOMLCATRIBI0G}, DDL00Y, J0L 1000, DTNOW, 11, MF A, XS TP NELAR
1,NCRDR, NFRNT, NNRUN, NNSET NTAPE, 211001, 550 100), TNEXT, THOW, XX 1 20)
SIMMON/BRTANNUNRTE, BASIC 10}, NLESS (101, FRESPE 110) , TURPE, TURSE
1,NBASE 10,01 10} STAGE (10, £0), 367110, 10}, BAT 110,10}, NACF T, SOUTE

ol

Y mr
LA R e
o

=,

AL

N ' FREGSY!991, FREASE (10, , TURSY, KRSND, EXPFLY, SB
" COMMON/FLY/ACFLTNC 160, 51), MAN, N

. WEITEINPRNT, 102), 1X{1)

gy 102 FORMAT(® STAGE CREW FOR EVERY °,F1.7,° ARFIVALS™
- WPITEINBRNT, 1031, 10 (2), XX (3)

- 107 FOGMATI® T0 % 0 DAY LIMITE: *, 7644
o WRITEINPRNT, 108}, XX(9)

104  FORMATL ¥ CREWS AVAILABLE: *,Fa.0
URTTE NORNT, 1051 XX 141, XX T, XX LA
. 105 FOEWATY' SELIARILITY FACTIRG: °,FE.TIX,FTLILINFELD

PReT P ) S

......

End

FUNCTION USERFIEW)
PEEERIEEAERSERIASEIRTRRIRINSIANRSANTNSXLLRERIRSLINBUSER FUNCTIONS
SOMMONSCONME ATRIB (100}, 301100}, DL (1001, DTNOK, 11, FA, HSTOR, NCLNR
1, NCRDR, NPRNT, NNRUN, NNSET, NTAPE, 38 (1007, 55L {1003, TNEXT, TNOW, ¥X {100}
COMMON/BR TAN/HUMETE, BASIZ!10) NLEGS (10}, FREGPC (10}, TURPS, TURSE

1, NBASE (10,0110} 3TABE (10,10, 35T110,10)  BAT(L0, 10}  NACFT, SCUTE

CFRERSIT S 3%, TUPSL, HRSMG, EXPELY, 5B

PN - L L
)

COMACN CLY PADFLTY AN

2 TIMENSION VALY

J PP N o
5 B0 T3 4,5,7.5,5 IFN

- z JOMPUTE STHED FLY TIME
2 f RETUBN

- C TERLTLSLSLARINLOILSLRSALCLANLLAAGLLSCOMOUTE HOME STATIOY CREY GEZT

(EOUTNOW-ATRIRGANY 2T TEY UZERF=(2

» IF Hm0y-275]2 FTNOW-ATRIEIGY T

- EOITNIR-STE R 72

- RETUFY

. ¢ SREIRLINNITNIRININAEANONE STATION ESTIMATED UNSCHED MAINTINANCE

. N JEERE=ENTEMAL T T)

& RETWCY

- : SYEely=

" C PRTLIRRLBALLLLILALLOMEITE 2O i3

- z EEEEE S

c FICLTLOHRC TN 2 MO, 0 MONC SED WO, o CRESUENTY

- FOOUTEUART I3, 0 MREMOSNATFTLTURECYTG, 44

q N IF eX073="  Sa, l.0 AREMC=NACFTITURSRRID, 44

A IFoyde TR L, HREMDSNACETETURSULIO, 44
B 00 [T I=t MUMRTE
B vemy svs
O VAL111=0

: D0 2 J=1 NLESSIL
r. VAL TDTaVAL T TeSRATITL )
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TEOIRLIA9Y B LY SXPRLY=ERRELVH(EREDPT(INAVAL(I))

- IF (XX139) 60,1, EXPELY=CXPFLY+IFRESSR{IIMVALIID
TFOUYRUA0Y BRI, CYPELYSEYSCLVHIFREDSIMIN RIVALIIN

. ::4.3' 15 CoNTINUE

‘,-:.' - USERF=714,25/ (HRSMO/EXPFLY)

j\: RETURN

ST C PRREESANRIRARLNSARRANREIARRRRARLRARRR]S BAGE STAGING LOCATION?
- 5 USERF=STAGE [ATRIB(O), ATRIB{LT)-1)

. . RETURN

% 4 ISERF=0

;."-‘ v RETLRY

4 . END
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Q.220 SURGBE USAGE: o, 000 SUSTAIMED USAGE: o, lal
FCHE FKFXX EGYXX FTHS
. 1. 1.
SMD TIME: Z.1 2. 2.1
GCHELD AIFR TIME: 0,387 7.7 2.97

U
n o

omumm
L) e

SEQCE HUGAGE: . TBG SURGE USAGE: 0, IS4 SUSTAINED USGGE: 04.330
RASEC: FOHS  KEXY  CYYX  EDYY EEXX  HOHS
) ITARE" o, i. 0. 1. i,
SCHED MDD TIME: 2. R S U B |
oy SCHED aIs TIME: 4,87 I, 2T .S .21 3.87
o FEGCS USAGE: 0,000 - _RGE USAGE: 0, 080 ZUSTAIMED USASE: O, 200
;Qj SASED: MOUS  RPYY TYEY  ENXY  EEXY  HCHS
.- STAGE™ 7, 1, T 1, t.
1N SCHED SND TIME: -, 2. 2.1 2.1 2.1
y SCHED AIF TIME: 0.83 I.27 S.07 I.&4 8,37
SEACE USAGE: 0.000  SURGE USAGE: 9.570 SUSTAINED USAGE: 2.310
BASES: FOHS  wTIE  CYYR EDXX  EGXX  VCHS
STAGE™ T 1. 0. 1. 1.
SCHET GMD TIME: P S S B DL SRR |
STHED LTF TIME. .59 3,70 S.S1 1.2t TL91
AIFCSSFT AT +THZ: 70 FEACE TUR:  TLS0 SURGE TUR: IS, [0 SUSTATMED TUR: 1T,40
ITUSTAIMED STAGE ZEEWS AT 0
SUSTAINED 3TAGE CEEWE AT =
SUSTAIHED STARE THREWS aT 0
QLETAIMED ZTAGE CSEWE a7 1
ILITATMED STAGE SREWS 4T 0
SUSTIIMED TTAEE TTEWES AT X
SUSTATMED STAGE TREWS AT 7
5 L G o™ R [ I = c '.__‘ = T
STMI LTTAN SEQJEST THESTST vy BZUTTER

ARED AT TIME DL El00E-lT

Ly

£-1
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-j ¥RCTATICSTIOCS FOR VARTABELES FAGED 0N DREER'VLTICHYR
al
= MEAH STANDARD  TOEFF, 0OF  MINTMIIM Mo T 0, 0F
:j VALUE DEVUIATION VARISGTION Ual LiE YalLUE 2B
2
"ﬁ DXTY DAY D.108E+02 0. 1T71E+01 0L 1S8E+00 O, 27SE+01 3, 181E+02 1747
W) INTEF AT CYYFR D, 710E+01 O, 2T7TE+O] 0, 2QZE+0D 0O, SRAE-DT N, 1SLE+O2 TR
' INTER AT EGXY Q.249E+01 0,.249E4+01 O 100E+01 0,949E-02 ¢, 1ZSRE+02 348
- INTEF 4T KFXX NCG YALUES RECORDED

5
INTER &
INTEF A
INTER A

T
T ZVYXX DUATFE+0L ALTATEHOL GUB00EHOD 0, 40TE-G1 O, ZTSE+O2 72
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s AT,
b/ ED  GOON:
© ACT, UNFRMELT, 18,30
, ASSIBN, ATRIB. 16)=TNON;
N ACT., 0152
- IS QR o MBTT ACFT
- BIST  QUEUENIS) .,,,n»r7, SEENS AVAIL
K- YATT  MATCH,S,2151/AXS,3152/ACS;

AXS  ASSIEN, {X(T1)=ATRIB{1) XX {321=ATRIB(2} XX(3I)=4TRIE:IT),
1X(34)=ATRIB (4}, XXl’°‘-ATRIB(9)_XX(Jé) ATRIB!13),

- iad”

< AX(37:=aTRIB(19);
o RS ACCUM,Z,2,LAST;
S ASSIGN,ATRIB(1)=1Y 1710 ATRIBAZY XX (32D ATRIB(ZY =KX {(3D),

. ATRIB(A)=XX(24) ATRIBIS) =XX(35),ATRIBIIZ=NX(36),

- ATRIB{19)=4X(37);

AT, CONT;

- : ENXY STAGE
;ji ENYY O GOON, I

- ACT, ATRIB{1).EQ.ATRIB(Z JoMELE:

C 5 ACTs
- COLCT,ZET, INTER AT ENYY,, 1
N MEly  EOON,2;
~ ACT,,  alél
‘N T3
At GOON, L:
> ACT.TLLENORMIZE, 7, 70 ATRIBILYY, 36, XX(2), 08 ATRIB(I2Y 5, XX T} DEAD;
ACTS
, EN 500N
ACT,UNFEMI1T,, 14,70
43STEN, ATRIR (1) =TNON;
aCT,, . 8182
32l JUEYE 25y, MATE; ACFT

P Gls0  AUELE‘16),,, MATB; CREWS AVAIL
b, WATE  MATCH,S,G181/AX6,0162/4Ck;
i AXE  ASSIBN.XY(T1V=ATRIE(L),XX(T2)=ATRIB(D) JXiIT1=4TRIRID:
.. YP174)=ATRIR(A), XX{IS =aTRIB®) XX {36) =ATRIB(13),
- XX(3T)=ATRIB(19) ;
.. AT ACCUM,Z,2.LAST;
Y ASSIAN,ATRIBI =(X (2D ATRIB(D) =XR {100, ATRIBI T =X (TTY,
L
0 F—-7
K
L%
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KTIK

NE17

KT

3171
8172
MATO
Ax7

Aty

=

¥DOV

MELB

Kb

3181
918z
MALG
AXZ

ATRIB(4)=XX (34} ATRIB(O) 22X (B(131=XX (36),
ATRIB(19)=XX(37);
ACT,, CONT;

600N, 1;

ACT, ,ATRIB(1}.EQ.ATRIB(2),NE1T;
ACT;

COLCT,BET, INTER AT KTIK, 1;
BOON, 2;

ACT,,,08171;

ACT;

6ODN, 1;

KTIK STAGE

ACT/Z1,RNORM(24,,3,,3) , ATRIBI11)  GE. XX{2} . OR.ATRIB{E2), G, XX 13), DEAD:

ACTs

600N

ACT,UNFRMI13,,14,,3);

ASSIGN, ATRIB(14) =TNOW;

ACT,,,Q172;

dUEVE(27), ., MATS; ACFT

BUEVE(17),,,,MATY: CREWS AVAIL
MATCH,5,8171/R%7,3172/4C7;

ASSIGN, XX{S1)=ATRIB(1), XX (32)=ATRIB(2) XX (32)=ATRIB(},
11 (34)=ATRIB(4), XX (35)=ATRIB(D), XX {34} =ATRIB(13),
IX{37)=ATRIB(19,;

ACCUM, 2,2,LAST;
ASSIGN,ATRIBCL) =XX{Z1) (ATRIB(Z) =(X{32) ATRIB(Z)=4X(33],
ATRIB(4) =XX(34) ATRIB(9Y=YX{33),ATRIB(13)=XX(34),
ATREB(12¥=XX(37),

ACT,,,CONT;

500N, 13

ACT, ATRIB(1} EG.ATRIB(Z), ME!S;
ACTs

COLCT.BET, INTER AT KBOV, . !:
500N, 2;

ACT,, . 3181

ACT;

6OCN, {3

ACT /21 RNORM(ZA, 20 Y ATRIBCIL 3B XD DR ATRIB D) BE RX D

ACT;

COON:

ACT, UNFEMELT, (14,00

ASSIGN ATRIB{1E) =TNON;

ACT,,,9182;

QUEUE (28}, , . MA10; ACFT

QUEUE (187 ., , MALC: CREWS AVAIL
MATCH,S.8181/AX8,0182/AC8;

ACSION, (¥ (SL)=ATRIBILY (X T2 =ATRIBID) JXX(3T5 =ATRIBIZ,
SO ITRIBID  NNTDI=ATRIBIS) XY {381 =ATRIB(13),

F-2
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XX(ITV=ATRIE(19)
ACS  ATCUM,2,2.LACT;

ASSIEN, ATRIB (1) =X (30, ATRIB 2h=X A/ I0), ATRIBID) =13 (T2},

ATRIB (&) =11 (28) ATRIB(OV=XX (351, ATRIB{ 111 =XX(38),

ATRIBEL9) =KX (3T);

ACT,,,CONT;
PR REESL RIS IR R LR LRI ERR SRR TAReRsERaNTaNstarRasareatsasnsssssssssny
; LERIMISSION CONTINUATIONSSSS
FERSTRERRRREIBARERRRsRRtRISNIRsSRIRsSNRaNSIRERINSARLIRTNSRNSALLLILLLLTRILLINIANL
ZINT  GOON;

ACT 23 ENROUTE DEPARTURES
ASSIEN, XX(19)=ATRIB(19) -, 5, XX(20)=ATRIBI19 4. 2, (X (28) =X X (10} -2;
ASSIGN,ATRIB(1)=4TRIB(2),ATRIB{4)=TNDW, 1; PRESENT NODE=ATRIB{(Z:
SCT/74, UNFRMOXX(19)  XX(200), XX (4) FLY; NO MAJOR MX
ACT/ZE UNFRMIXXEZ0) (XX T10) D) HXEE)  FLYy DELAY
LTS, TRIABCYX O3B XX (100, XX 4100, 1Y XXud), STABE; RAMP EXCEEDED
R R R R R AR Rl a Ry etistairyasisttitiistiotiisstestitsiottsts!
H $X99CY MISSION QUEUES FOR WAIT TIME AND ALERT WINDOWS131t

RBEBERRIE SIS ERERE RS Ns s R R RN IR ISR ERIRRERARIRERIRNSRNSALAIRREIISLL
CREATEL 1, 1, , 3240

EVENT,Z: -

EVENT, 125

TERM;
R R R R R R a i iR R R teinieastsistissaitisipnsssststi
; KEXRHOMERSIS

PELSESNEES NIRRT N RS AE TS SRR ANERRtIRIsNtaRtsnttnssnsansenssanessanny
“OME 300N

EVENT, 10, 13 UPDATE I3/%% TIME
COLCT,INT/8)  MISSION LENETH; TRACK MSN LENGTHS
COLCT. INT{&),LAST DUTY DAY; TRACK FINAL TUTY DAY
ASSIGN, ATEIB{10)=ATRIR(1() +TNON-ATRIBIB); TRACK TIME AWAY
bOCK;
ASSIGN, XX 18) =YY 18 -1,
ASSIAN, 1XI28) =YX 125) «ATPIB! ™Y (ATRIR(TV =0 SCCUMULATE FLYINE TIME
ASSIEN, XX IZ5 =X (28)-XX12T), €LY TIME THIS FHASE
ASCIGN, XX {300 =YX {20 +TNGH-ATRIB ) : ACCUM, DUTY TIME
ASSIEN, AXIIZT)=TNQU-1X (28) RN (29 = X (301 - XX 1400, DUTY TIME THIS FHASE
ASSIGN, TX (A1) =XX19) 8XX(ZT) /730,36, AX (A1) =X X(I9) /AN (41 AVS WCRK MONTH
ASSIGN, X US2)=0019) RXX 23 /T30, 36, XN {40 =X (20 /XX L4004 AVE FLY KOURS
ASSIGN, XX 183} =YY (42} +TNCH-ATRIB(E); CUM. TIME AWAY
ASSIEN, IR {441 =0y 4T -1 (45) TIME SWAY THi3 FHASE
ASSIEN, TN 4RI =X 1O T/ 770, S8 YA 4) =1 XX 134, AYH TIME AW
3004, 1 :
ACT,  ATRIRIZI.EQ, 20,AMI0; 1
ACT;
ASSIGN, XX (1T) =YX 117 et ACFT INEGUND
COLCT, XX 1251 ,8YS FLY TIME,,2; FLY TIME TKIS HASE
ACT,USERF {2}, ,START; CREW SVAIL.
ACT,USERF:3); ACFT MX
FREE, ACFT/1:
ASSIGN X 1T =017y -1y RESET COUNTER, JCFT INBOUND
F—%
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ASSIEN, XX (12)=XX{19)+1;

TERM;

ASSIGN, XX (58] =XX (581 +1;
TOLCT, XX(25),5YS FLY TIME,,2;
ACT,USERF {2}, , START;
ACT,USERF(3);

FREE,BACFT/ 13
ASSIGN, XX (58)=XX{(58)-1;
ASSIBN, XX{1B)=XX{1B) +1;

TERM; H

- am Su we S e

3!!!!ttttlttllt!lllttll!!tltt!lttlttll!tllllitttt!l!ltll!ll!ll!lll!!l!t!ttt!!ll

$SSSUNSUCCESSFUL HOMESTATION PREFLIGHT3NS

:l!!ltllllt!ltll!ltltt!!l!!!ttlttltlllllllllltllttl!tltltlllltlllt!lt!llllltlll!

ICL

FRZ

1ICLA

HO0ON:

ASSIGN, XX{39) =YX 7D +TNON-ATRIBIL}
ASCIGN, XX (18)=XX (1B} +1;

600N, 2; RAMP ZYCEEDET
4CT, ., 8TART; CREW BACK 70 CREW REST
ACT/9,UNFRMIT, 12,20y

EVENT, 1,13
ACT/25,,ATRIB(17),NE. O, GUES;
ALT;

500N, 2;

ACT,,,A810; RECCHEDULE MISSICN
ACT, ATRIBC1) . EQ.30,FRL; '
ACT,,ATRIB{LY.EQ. 19:

FREE,ACFT/L;

TERM;

FFEE.BACFT/1; L
TERM; t
EOCN;

ASSIGN, SX/T0) =X (I  «TNOH-ATRIB )

580N, 2: DUTY DAY EXCEEDED AT HOME
ACT.,,3TART:

ACT;

EVENT, 1, i; IS ZRAVE AVAILT
ACTLATRIBOITY ORE, ¢, QUES; ERAVO AVAIL-REMATCH
ACT:
300N, 2;
ACT, 1%
AlTs
60N, &
ACT,  ATRIEITYEG, 70,FRY; 1
ACT:

FREE,ACFT/ L

TERM:

CREE,BACFT 1 L
TERM; 1
500N, ¢

ACT.)18; COUNT MICSIONS CANCELLED DUE TC ND aCFT7
TEEM:

ADD DUTY TIME

IS BRAYO AVAIL?
BRAVO AVAIL-REMATCH

RESCHEDULE »ISSICN

L il S B Jadh ol “Hhadl Yt AY

e

AR A A




tlll!!l!lt!tttltltl!li!l“!!X!tllltl!!lllltll!lllt!llllllt!llllllllilll!ltlllit

$R8RSCHEDULED MAINTENANCERXXS1328
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TEFM
AWZ

A.C.1 AND REFURB NOT ACCOMPLISHED TURING SURGE
HOMESTATION CHECK: 2 DAYS DOWN EACH 40 DAYS

CREATE, XX (47),0;

6O0N: H
CT. . AN30; t
ACT:

RWRIT(1) ACFT;

ASSIGN, XX (1R =XX{18)-1;
ACT/29,RNORN(48.,1.,3);
AS:IGN IL8i=XX(18)+1;
FREE, ACFT/['

TERN;

ANAIT(I0) (BACFT:
ASSIGN, XX {12) =ty (18)-13
ACT/Z%,RHDRM(48.,1.,3);
ASSIEN, XX (1R =KX (18)+1;
FREE,BACFT/1;

TERM;

 es se w0 st e

REFURBISHMENT: 10 DAYS DOWN EACH 18 MGS
CREATE, XX (48),0;
600N, 1:
ACT,  XX{49) EQ. 1, TERM:
ACT;
50GN: ]
ACT, ,  ANET; ]
ACT; L
ANATT (1} (ACFT;
ASSIGN. XX 1B =X 1dv-|
AF"’? BNOEM 240, 5., 30,
JXIBI =X (15 4,
CFT/1:

X
E

P 2A0FT: $
SAXUBI=EXIIT -1 t
CFNORMIZ3G, S, 00, '
1 15 (1 18) +1; !
F1oL i

t

NS

A.C. 1. 'REPLACING TSOCHI: T2 DAYS CCWN EACH 5
CREATE, (XiS0Y, 1003 AFBI*FHDIL’ START 47 I)O
BGCON, &3
ACT, 1104 EQ, |, TERH: NG INSP IF SURGRE
LT
60CN;
ACT,, AWDT;
ACT: 1
AWATT 1Y ACFT:
ASSICN, AX 2 =400 18i-1;

F-11
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K ACT/3L,ANDRMIT20., 10, ,:);
¥ ASEIGH, XX (18} =KX (18)
: FREE ACFT/1;

y TERM;

" ARII AWAITII0) BACFT: 1
- ASSIGN, XX (1B)=XX(18)-1; :
" ACT/31,RNDRM(720.,10.,3); [

‘ : ASSIGN, XX (1B)=XX(18)+1; '
' FREE,BACFT/1: '
A TERN; t

N R R T ey Ty Ry ey Ry R e R Y Ry a ey e qRtat st atsetstieatstqaetteseqess]

ST ; 14410EADHEAD HOME; EXCEEDED FLY TIMERSSS
- R LR Ty e AT R et e e et AR Rt e e R eaataile e atatestttseiseestiatitssaey]
- JEAD QUELE(T);

. ACT;

. COLET, INTi8) MISSION LENGTH; TRACK MISSICY LENGTH
o ASSIGN, ATRIB(10)=ATRIBI10)+TNON-ATRIB(S); TIME AWAY
" ASSIEN, XX (01 =XX (30} +UNFRMIB, ,18,,0), KX (2T) =TNON-XX124);

! ASSIEN, XY 13TI=0X (4TI +TNOW-ATRIB(B) XX (43) =XX{43)-1X(45);

A ASSIGN, KX (36)=XXiO XX (23) /730,56, XK (46) =XX 144) /XX 148); AWAY

[ ASSIGN, XX (39)=5K(30)-XX (403
E ASSIGN, (X (A1) =YX 19)8XX(23) /730,58, XX 141} =X (3D /AX141); WORK

530N;
Asclsu AX{125)=XX(25) +ATRIB(T) , ATRIB(T) =0; ACCUM FLY TIME

i SSIGN, XX (25)=KX{26)- xx(77)-

-3 ASCICN XX A20=XX (91 $XX (23) /730,56, 1X (421 2XX (250 /XX 142) FLY
: IOLCT, IX(DSI,5YS FLY TIME,,2:
> ACT.USERF 7). START; CREW AVAIL,
o ey
N TERM:

- ENDNE TWORK;

- SEE3S, 472011 ND, 1IBIEI5 0 /NG
b R R R R R R RN R R e R RN Rt R Rt e Rttt antasatasesssissittstssssse
o ; LERADESCRIBTION OF TOMPONENTSIINR
- SR R TR RIALESRRANNY
-  SUELES
g ¢ 1) HOGME 3T2TI0N SCHEDULES MAINTENANCE

A ;D) IFEW FRIOR T MISIION AS3IGNMENT

: P MIZEION
t : ©oLo MWALTOACFT
o i ) IFEW FRICR TD WATTHING WITH MISZION (MATD
o ;a0 MSN FRIJR TO MATCHING WiTW TREW (MAT2)
5 ;7 CEADHEAD TEANSITIGN
'; i 30 SRAVD CREW FILE

: i 30 3FANCHING FOF WINGON (FORTRAN)
- © 10 B ERAVOS
o i 11-18) CEEW ENRDUTE |
- ; 20-28) ACET ENROUTE ‘
b ¢ 300 AWAIT INSP BACFT

- : Il AWAIT BACFT

{
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RERY SIAE AL AR

CIN

Pt

'

oY A 0 | -
P ARSI

[ DAL NE Al el At S8 B

RS

{ACTIVITIES

;US

1AT

1
3)
4)
3)
6)
7
8)
9
10}

-

18}
19
20
D
o
o
24)
28
iy
o
28)
29)
30)
3

Y]

-

A

34}

CREW REST
STRBE
PREFLIGHT HOME STATION - ON TIME
PREFLIBHT/MX AT STAGE
FLY

RAMP EXCEEDED ENROUTE

RANP EXCEEDED AT HOME

QUICK TURN GND TIME
MX AFTER XCL

NUMBER CF MISSICNS

17} BASE COUNT

CANCELL NO ACFT

DUTY DAY CANCEL

EXCEEDS 30/90 LINITS AT HOME
EXCEEDS 10790 LINITS IN SYSTENM

# MSNS HOT CANCELLED PRIDF TC PREFLIGHT
# ENROUTE MISSIONS

DEFARTURES

BRAVG FLIES

DUTY DAY XCL AT HOME

PREFLIGHT HOME STATION - LATE DEPARTURE
PREFLIGHT ENROUTE - LATE DEPARTURE
HSC

REFURB

A0l 1L

APPROACHING IO DAY LINIT
APPROACHING 29 DAY LINIY

Cr FOR BRAVOD

ERFS

1
)
M)
3
€1
T8
1
2

hal

4}

7
10}
N

"y
L

i
14

(-3

FLY TIME

HOME CREW REST

b

CALC MIESION FRES 77 MEET TP
STAGE

BUTES

PYECENT NODE

2} HEYT MODE

SORTIE FLY TIME

STAZE=!

¢ BRSICSL

SHCW TINE COR gAY

PCUM, FLY TIME
; SHCW TIME FOR MEM

FOUTE NUMBER

CUM. TIME 3WaY FROM HOME
CUM. FLY TIME FOR 20 DAYS
TUM, FLY TIME 2R 20 ZAYS
WHICH LES NUMBER

TREW I

JAILY CUM FLY TIME

F-1Z
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o
-
i
’.‘-:t'
~\ -.
o~
P i b START TINE MISC
i 17) MIGSION FOR BRAVO CREW
i 18) EVENT NUMBER
[ : 19) SCHED GROUND TIME
A i 20) NLEBS IN MISSION
AN 1SLAK
A : 1) STAGING POLICY - 1 CREW FOR EVERY 7 ARRIVALS
ey i 2) 30 DAY FLY TIME LIMIT
) i 3} 90 DAY FLY TINE LIMIT
b i 4) ON-TINE PROBABILITY
e ¢ 5) DELAY PROBABILITY
AL : &) FRESCHEDULE PROBABILITY
e i 7) PERCENT AVAILABLE
: 8) CREW RATID
_ . : 9) § CRENS CREATED
i 10) MAX RAMP TINE
R i 11) ALERT WINDOW
o i 12} ¥ OF HOURS AFTER WHICH MSN IS CANCELLED IF NO ACFT OF CREW
2 ; 17} COUNTER FOR CREW ID
A s 14) NNBID)
i 15) MISSION FREQUENCY
*_;', i 16) RESOURCE COUNT OF INBOUND ACFT
i 177 ACFT HONE PENDING MAINTENANCE
P i 18) # PMC ACFT
- 193 vISC
v 26) MISC
: 21V MISC
i 22) NUMBER OF LEBS
~ i 27% TIME SINCE PHASE CHANGE
o i 28) TINE OF PHASE CHANGE
1 t ISi TLY TIME SINCE PHASE CHANGE

T 26 SYSTEM FLY TIME
i 27) FLY TIME AT PHASI CHANGE

Pt i 28 LTE RATE

A ;29 ACFT CREATED

O i 303 ACCUM, DUTY HOURS

A i 1177} SAVE ATTRIBUTES AT STAGE BASES
e ¢ 38) MISC

i %) DUTY TINE SINCE PHASE CHANGE

;03 QUTY TIME AT PHASE CHANGE
o i 41} AVG WORK MONTH

s 420 AVE MO FL¥ HOURS
- i 477 TOTAL TIME FRON HOME

- ;8% TINE AWAY SINCE PHASE CHANGE
- i 450 TIME AWAY AT PHASE CHANGE
., i 4b) AVG MO TINE FROM HOME

-l i 470 FREQ CF HSC

Sl ; 48) FEEQ OF GEFURBISHMENT

i 49) 0=PEACE, =SURGE, 2=GUSTAINED
- 59) FREQ F AC

A |

510 RENEGES FRON RESCHEDLLING

ST )

1

.‘l'l S
H R

i

.

-

o~ .- -
S e . - . . S -

o .

’
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; 32} STABE CREW UTILIZED

; S3) INDEX FOF CREW REST {Z=PEACE/SUSTAINED, 4=SURGE:

v 340 I0 DAY FLY TIME

7 95) 90 DAY FLY TIME

i 56) % EXCEEDING ALERT WINDOW

3 570 BACFT AVAIL + INBOUND t
t 38) BACFT INBOUND !
; 59) HOME STATION FOR MISSION $

Y
w4 K
At iR

R ’i“f'v

-
v
Pk

J

<

Rk

INIT,0,3842; 3800 4,5 M0S + 4B0 HR WARM UP
MONTR, CLEAR, 500;

MONTFR, SUMRY, 1681, 1080; SUMMARY EACH PHASE
SIMULATE;

FIN;

e
7]
Eeks

by «
n\ JN ‘.
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AN FORTEAN Main for Multiols Hemebase
*.‘:,‘.

:'C-I PRCGRAM MAIN

o DIMENSION NSET (40000}

D COMMON/SCOMI/ATRIB(160),DD100), DDL (100), DTN, 11, MFA, ¥STOP, NCLNR
L ! NCRDR. NPRNT, NNRUN, NNSE T, NTAPE, 55 (100}, SSL {100} , TNEXT, TNOK, XX (100)
_';' COMMON/BRIAN/NUMRTE, BASIC(10)  NLEGS (10} \FREQPC(10) , TURPC, TURSE
S 1 NBASE (10, 2: 10} ,STAGE (10,10}, S6T110,10) (SAT(10, 10)  NACFT, ROUTE
HOON 1, FREQSU{10) , FREDSG 110, TURSU. HRSMD, EXFFLY

Y COMMON/FLY/ACFLTM(216.91)  MAN,N

‘i COMMON 3SET {40000}

‘ EQUIVALENCE (NSET (1), OSET(1))

- NNSET=40000

e NCRDR=S

o NFFNT=4

e NTAPE=7

oo NPLOT=2

a TALL SLAM

- STOP

e END

S0y SUBROUTINE EVENT{JEYNT)

o COMMON/SCOMY/ATRIRI100), 50 (106 ,DBL {196}  DTNOW, 11, ¥FA, NSTOP NCLNR
e 1 NCROR, NPRNT, NNRUN, NNSET, NTAPE, S5(100}, SSL {10 , TNEXT, THGW, XX 1100)
-7 COMMON/BRIAN/NUNRTE, BASIC (10}, NLERS (10"  FRESPL (10) , TURFE, TURSE
. ONBRSE(10,7:10),STAGE(10, 101, 86T /16, 10}, SAT (10, 12} NACF T, ROUTE
Rt 1, FFEQSU 10} FREASE {101, TURSY, 4RSND, EXPRLY

ol TOMMON/ELY/ACFLTMIZL6, 510 MAN,N

b DIMENSION “SET:40000)

o COMMON 3SET 630000}

s EQUIVALENCT INSET!1) GEET (Y

QO 3370 LIRS T B E0, T, T 1A JENT

- I CALL 2%ave

STURN

o 2 CALL CANCEL

SETURN

o CALL vITye

b g CETURN
W 4 CALL wITSIny

2ETURN

g 5 l:,:L' NEST

“,: EETURN
o &  CALL 3Ta6ECE

ry RETURN

Vo 7 CALL SumEE

o PETLRN

e 8 CALL ZueTaiN
b~ SETURN

g

9 CALL UPERAV:!:

ﬁ BETURN

e G-1

: LA .

r
LR
>

.
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¥
£
-0

o
DO evtin EAD
A TR

2

l"‘
=%

.

>~

e

CRLL UFFLTM
RETUEN
Iall WARMUP
RETURN
CALL RINDOW
RETURN

Call EPLIT
RETURM

CALL UPBRAV(2)
RETURN

END

SUBROUTINE SRAVD

SISASLERRATRRRRSSRTRERIRIRERLRIRISNSURRIRIRILRLLIC BRAVD CREN AVATLABLE®
REWRITTEN FOR MULTI-BASER

COMMON,SCOML/ATRIEZL00Y DD 110S)  DIL!

L NCRDR.NPENT NNRUN, NNSET NTAPE, S

COMMON GSET (40060)

JIMENSION NSET(40000)
EQUIVALENCE INSET (1) GSET(1))
CIMENSION AL34)

NOB=NNE (8}

NB1G=NNO(10)

™
o
n
]

¢
'
8

14
H

1
.
i
¥

¢
j

IF (ATRIE(L),EG,10, AND.NBE.ER.O) 60 T

[F (ATRIB{!).EQ.20..AND,NG10.ER.O) 6O 7
IF (ATRIB(1).EQ. 10, AND.NDB.NE. D) CALL

fi

v
.

0

e iaTo L en T AN N ay R
IF IATRIBILTLEQ,I0.ANDUONGIOONE, £} ZALL

A(9)=47515/9)
ALLTIEATRIBIN)
IX{E21=ATRIG(L)
TALL FILEMIS,A)
ATRIE{IT =aTETR])

T OATRIRNLEN 10,0 TALL UPERAV(D)

IF (RTRIRILY 20,20,
=ETURN

END

SUEFOUTINE TANCEL

PIOIRETRIRNRARLSRACANCEL TF IN SCHECULED NEN QUEVEIT

© CALL UPBRAVIT:

COMMONISCOML/ATRIROIDMY, DD 000!, DEL 100
1 NCELE NPONT, NNEUN NNSET NTAPE, 8511001,

JIMENCIIN NEETIIND0)

COMMCN GEET 740000
CJUTVALENCEINGET ! 3SET (1))
DIMENSIZN T4

INTEGER %ANK

RANE=!

HY=NND(3)

IF (RANY,ETONYY 80 70 18

ZALL TOPYIRANK.I.B)
TT=TNOM-E (14}
PSS T 1

1 DTNCY, 11, MFAMETOP NCLYR
SSLEIOCY TNEXT, TROK, 2X 12000

1

12
012
RHOVE:L.2.4)
RMCVELLL 10,R)

) ITHOW, TT MFS MSTOF NCNR
ESLELOM [ TNEXT, THOW, (X 1100

SOR MDRE TURN 1T YRS,

A aar e et et e 4
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120005

R

- e et )
' PPN
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Ly
RO PR

Dl‘lll

ool

AR

[F (BILNEQL L0, IX4LT) =il Tre
FOOB(L)L,ERLI0,T XXIERI=LX (581
CALL PMOVE(RANK,Z,B)
NY=NY-1
XX(E1)=XX(E1) +8
50 T0 9
11 RETURN
END
SUBROUTINE WIDUP
C SERSATAIISNOLBIIIRLSLACTBLASIIRSRSTLLISIISINLLASICCHANGE DAY FOR UPFLTH
COMMON/SCOML/ATRIB{100),DD(200), DDL(100}, DTNDH, 11, MFA, 4STOF NCLANR
1, NCRDR, PRNT, NNRUN, NNSET  NTAPE,55/100),S5L{100) , TNEXT, TNOW, XX (100)
COMMON/FLY /ACFLTMA214, 91! MAN,N
IF N.EG.9!) THEN
N=1
ELZE
N=N+]
ENDIF
20 30 L=1,216
IF (N.EQ. L AND.ACFLTMIL N LLTLACFLTMIL N#L)) THEN
ACELTHIL N =ACFLTMIL, §1)
ELSEIF iN.EQ.91.ANDL ACFLTM(L N).LT.ACFLTMIL, 1)) THEN
ACFLTMIL N)=ACFLTMIL N-1)
ELSEIF 'N.LE.OC,AND.N.GT. 1. AND.ACFLTMEL.N) (LT ACFLTMIL N+1Y)
THEN
ACFLT L =s0FLTL -1
NDIF
0 CONTINUE
ATRIENT) =T,
CALL ZCUTL 7, Z400E-07 ATRIE)
STRIRTIEE),
RETUSN
IND
SUEFTUTINE MIZEITN
c L I R BT R SRS T NPT NIRRT MIZSIONT
COMMONLZTIMD ATEIRLIOL: DRI 20U LC0Y  DTRON, T MFAL METIRONCONR
L NCEDE CIPONT CINRUN INGET NT2FC, S8 0000 (280 1000 THEXT TNEW, Y L0
JIMMONCERTAN NUMRTZ. 3 JLIGS [0 FRESPT LY TURRE, TLRSE
LONERZE DT il 2Ta0E TN IO SRTLD L) NRCET, BOUTE
LOTRELT_ LD FRESER LD TURSUOMFEMG ERCFLY
(=0FENT - T
ZUM=0
NF=:
26 ID I=INUNRTE
IF o 749..2g,

SR

30 TCM=CUMSFREQRT S

5
BoXriAs £G,§ TUM=CUMSFREDSG )
IF faX4a0 D, 20 JUM=CUMWFREGSL/ Y
BOLLSELTUM) NPaNPe
= JIKTINUE
ATRIES L =BRSE-NF,
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a0
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e
. U

()

<

XX(E31=NBASE NF,

STRIBIII=NP

RETUEN

END

SUBRCUTINE NEXT

BRI BRIt RN a O RN IR LRSS S SASAIENELT LES

COMMON/SCOML/ATRIB(100) ,DD(100),DDLII00) ,LTNON, [ 1, MFA. HSTOR, HCLNR
1,NCRDR, NPRNT, NNRUN, NNSET , NTAPE,5S(100) ,SSL1100) , TNEXT, TNOW, X3 (100}
COMMON/BRIAN/NUMRTE,BASIC!10) NLEGS{I0) ,FREQRC (10}, TURPC, TURSGE
1,NBASE (10,0: 10} ,STABE (10,10}, 56T 10,10}, SAT 10,10} ,NACFT ROUTE
1,FREQSU(1C) FREQSE110), TURSU, HRSMD, EXPFLY

ATRIB{IZ) =ATRIB(12) 44

ATRIB(2)=NBASE (ATRIB (9, ATRIE(13))

TRIBAZ)=SATIATRIBIO) ATRIBILDY)

ATRIBI4)=STAGE (ATRIBI9Y ,ATRIB(13))

ATRIB(S) =1

ATRIB{1S)=CAT (ATRIB(C), ATRIB(LZ:

ATRIBI2D)=NLEES(ATRIB())

RETURN

END

SUBFOUTINE SPLIT

SRURRSBARRSIRLRLIRRRERRTRUSSENRSIRRIYORNIIRILLasDIVIDES CREWS BETWEEN BACES

NEW FOF MULTI-3ASES

COMMON/SCOML/ATRIB(L00Y , D0410C) , DDLIICO) , OTHOW, 11, MFR, MSTOF NCLNR
! NCRDE,NPRNT NMRIUN NNSET HTAPE, SS7100), 350/ 10t TNEXT, TNOW. 111190}
[=RTE78(14)

1€ Mgoir, 2y EGL 0 THEN

ATRIZ(1}=10
ATRIB(21=30.
ELZE

ATREIE1:=10,

ATRIECZI=1,
SHDIF
RETURNM
XD
SUEFCUTINE 3TARECE
!!l!!!l!ttlllll!lll!!lxxx!!!!xtllllll!l!lllllll!llFQS!T’UN STAGE CRENWS
COMMONCSIOMICATRIRLOGT,DD VIO DDLU IOy  DTHDK, DI MFAL METERLRDIN
‘.NCF.F.NFWNT.NNFLN.VHEZf.NT‘PE SEOLG0G SEL ta0  TNEYT TNCH, {00
TIMMON ERTAN NUM LB TREGRC 13 TURRC, TURSE

SONUTATOED O HREET L ROUTE

f?*”ON ]SE'
EQUTVALENCE HEET 1 QEET/ LY
TIMENSION AT4) NNTGTL)
00 7 =it,18

NNTOT 1120
CONTINUE
ST T=1 NUMRTE

- . ., " “,-\ ‘.'.» ~'>"‘\"» "
f"’ .x-."\" \V S fr-f'w“-r L e

MO




A

RS

T
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RSN

N

o

< N0 20 It MLESSIDN -t
i IF 'C’ACE”..J.:Q.‘;} TYEY

- NB=NBASE (1,

- IF (xx-:49z.£u.o> NNTOT (NB) =NNTGT (NB)4ERETPT [ 1) 8 (HRSMO/
D LEXPFLYY/XA(1)

e IF (XX(49).ED.1) NNTOT(NB)=NNTOT(NB)+FREQSG(I) 8 (HRSMD/
LEXPFLY) /XX (1)

-y IF (XX{49).EB.2) NNTOTINB)=NNTOTINB)+FREGSU(I) # (HRSMO/
- LEXPFLY) /XX (1)

P ENDIF

! \.'_‘*-2; , :9 CONTINUE

SO 15 CONTINUE

N 20 25 K=1{,18

IF {X$(49),E0,0) WRITENPRNT, 100Y¥,NNTOT (K}

. : IF {XX(49),EQ.1) WRITE{NPRNT, 101}K NNTOT(K)

" IF (XX7499,E5,7) WRITENPRNT. LOT)K NNTOT (kS

e 2T CONTINUE

o D0 27 §=11,18

o 2 IF CNNTETIK) LT.NNGUKY ! THEN
- CALL ULINK(L, %)

' CALL LINK(T)
‘e 60 1O 2!

= ELSEIF (NNTOT(K).5T.NNB(K)) THEN
N IF 'NNG(2:.EQ.0) 50 TO 22
o CALL RMOVE!L.2.)

2=
‘ c START MISZION FOR STAGE CREW ALLOWING FOR DEADHEAD % REST
412 THOH-UNFRN (L, (16, .20 -12

o CALL FILENIK.A)
L ANTAT (¥ =NNTAT (K) -

ot §0 70 2

N INDIF
O 22 CONTINUE
ey 100 FOPMATI" SEACE ZTAGE CFEWS AT “.I2.': tL1D)
r.-. 0 CORMATYS SURGE 3TASE CRENS AT '.I2.°: ©L12)
o 102 FORMATC SUSTAINED STAGE TREWS T .I2,%: C.IT)
e RETIRN

END

F
X
SBE 3

SUBRCUTINE ZURGE

gl

£ BRESERRRLILAIRDRRIRIRSABRIRBINR eI aR g agRusRansassasqsTOANCITION T0 CURSE

:_3' TOMMONSIOMY/STRIET 10T, DDF1000 DDLELA0 Y, JTHCH, T 1, MF A, MSTOP, NCLNR
WA 1 NOEDP, PENT, UNRUN, INSET. MTAPE, S 1100 SEL 1109 THEXT, TNCH, X4 ¢ 140)
3N ZOMMON R AN/NUARTE, BASTCULG! NLEGE"101, FREQPC /101, TUROZ, TURSH
o LONBRSE 12, 80 000 STABE (19, 100, SBT 110, 100, 34T 1, 147 ACE T, 20LTE
® |LSREDSL! 1) FEEOSE1 10 , TURSL, HRSHO, EUFFLY
R XX 1491
A SEEMET
o XX(15) =USERF - 42
110 =12
. TTREEEIN
& (402802, 1630E+04
" G-=
b ‘.J'

.
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13

27N =1 {26)

{40 =5X {30

U5 =10 (4)

NCREN={ XX (SYENACETS2/ 41 1XX(7)

DO 9 !=1.NCREW

CALL ENTER(L,A)

CONTINUE

XX{9)=XX(9) +NCREW

CALL STAGECR

RETURN

END

SUBRCUTINE SUSTAIN
FRASBRRBRRSSRLRRRRRBNRRRS R R RRdansasa st s s sTRANSITION TC SUSTAINED
CUHHON!SCUHI!ATR!B(!OO).DD(IOO).DDL(lOﬂ‘ D*NQH.ZI FA.HSTUP.NCLNR
COMMCN BRI AN;NU%E E.BQSI“ Xﬂ‘ ILEBS('H‘ :REQP (!U 'URPC.TURSE
T NBASE (10,0110, STABE(LC. 10D, 36T V10,107, SATI1G, 10), NACF™, SOUTE
L FREQSU(10)  FREQSG (10}, TURSU, KRSMO, EXPFLY

1X(49)=2

{X(53)=2

XX (15)=USERF/ 4}

1{10)=4

X{11)=4

10 (2812, 2750E+04

1X(27Y=4X128)

1Y LA0 =YY {30)

X (45y=1(1147)

TALL 3TABEIR

RETURN

IND

SUBROUTINE UFBRAVIK;

SUBILIRRARASALIALRIISLASSICHANGE BRAYD CREW EVERY 38 4RS CR WREN UTILIZED

REWRITTEN FOR MULTI-B4SCH

CUHHG""C”N"QT'I {100),300100), 000 100) , DTNOW, 11, MFA, MSTOF NCLNR
LOHLRTE NPRNT ‘JFL JNNSET NTAPS, S5(100),S8L/100), TNEXT, TNOW, XX 1100}
CONNCH GSE"4OU

JIMENSION NSET'40JUO)

EQUIVALENCE (NCET /1) (BSET 10!

TIMENSION 178 B3N

ATRIE: (G =n,

NCB=NND:8)

NQ{ i=nMG s

EH IR P

K
TP SXEiEEGL 00, SR, HBLESL 3 B0 TD 2
SRLLORROVESL, A
CALL FILEMIZ.A

NEXT=MMFELD)

[F INE{T.EG, 0, OR.NNACT TS GE, i o0 70 11
CaLl COPY -NEYT,2.4)

IF A1, ER 0.0 G0 70 i€

NEXT=NSUCR INEXT)




g
1
~
“v
N
48 36 TH 13
B 15 CALL SMOVE:I-NEYT,Z.8)
- IF {ATRIB(17},EQ.0) CALL FILEM(S,A)
- IF (ATRIR(17Y.NE,0) CALL FILEN(IZ.2)
- 50 70 1t
-~ 2 IF {4%{52}.£6.70..0R.NB10.£0.0) &0 70 17
- CALL RMOVE(1,10,A)
*: ’ CALL FILEM(2,3)
. 17 NEXT=MMFE(2)
y 14 IF iNEYT,EQ.O.OR.NNACT(34),GE. 1) 60 7D {8
2 CALL COPYI(-NEXT,2,A)
SR IF (A(1).£0.20.) 6D 7O 14
g NEXT=NSUCRINEXT)
60 10 14
5 TALL RMOVE!-NEXT.2,A)
. IF PATRIB{ITY.EG. D) ZALL SILEM(I0,A)
- FOUATRIBUITIONEL D) SALL FILEM{I2,A)
o &G 70 18
': 11 NRANF=NFINDOLNCULNR, (8.0.5,, 0.0

It -NRANK.NE.JI CALL FMOVE (NRANE NCLNR,B)
ATFi8113)=0,

L -

‘3 CALL SCMDL:O.,4800E+02,ATRIB)
K. ATRIB(1E) =0,
. B UWE]
- RETURN
) 18 MRANK=NFIND/{ MCLMR.15.0.14, 0.0
(T OHEANK,NE, ) [ALL SMOVE! ~F~~e.~cxun.a>
- ATRIZ 12 =14,
- AL Li14,,38308407, ATRIB)
i ATFTE 18z,
- (=0
< RETUEN
4 ND

~ SUBRQUTTANE UPFLTY
‘_. ” FRUERLEILTLICLSRARAESARLBROBRRRRRSNRLESEBIRANILLFDATE 20 OND T8 D47 TIME
- OMMONITIMIVATRIBALIN) DEILAC, D0L 00 ‘*wuw. TOMFANETIP NCLNR
» 1.NF"'.WFFNT.HNRUN.WNSET.NTAFE.ES- i 1000 THEXT, THCH, £X (105}
- NEFTANNUMRTE BASIZ 10) NLEES 100 fwtnvc:‘;..rzﬁpc.?ste
' :10 Tri0) STABECIC, 100 SRTIL, 10), SATILD, 101, NACFT, BEUTE
v L FREGIIALG, TURSY, HRCMO, EXPFLY
. CoMmON L ATFLTMIZIZ, 20 AN, N
y iFOOLEGCL THEN
: NO=1
. EL3E
4 N9O=N+1
. ENDIF
. IF (N.GE.I1) THEM
. N30=N-30
: ELSE
. NT12014N-39
, ENDIF
. G~ 7




LTETE 0T zalE TMOSTRTEIA N «LTRIRI1S -SCFUTMLTRIR 14} N9O)
ATRUE ¢ =alF W GTRIE 1A N +ATRIRLS -a(FLTMATRIBILY) NTD)
SIETMOLTRID T3 N9LSATELTMIATRIR(IA) KD +RTRIB(LS)

ATETL (€20
f F1zATE B
1Xi€S =a7e7E,
SETURN

EN:
SUBROUTINE wARMUF

COMmON 207w QTRTE L0, S0 a0 (DDLU 100), JTNOW, T MFA METOF NCLNE
L.VC‘TF.NDWN’.HNPUN.WNSZ'.NTAFE.SS’100’.:SL\100\.7NE17.TN0U.111100)
S SO BENERIRN S0

S SRR WY

1Xi4G 20X T
TR
REUEN

IND

SUERCUTINE #INMCCW
z ESRTBERNRRINLL NIRRT SR E NSRS BN URXERRNIRREARSNGINASIACY SLERT JINDOW
COMMONGCOMY ZTRIR LAY DROLDMY, DL 100), DTNOW, T, MFA, NETOP NILNR
1,NCRDR, NFANT NNRUN, NNSET NTAPE, SE1190), 5L 100 L TNEXT, TNON, XX {100
CIMMON 4SET140000)
DIMENSION NSET/40000)
EQUTYALENCEINSET (1Y, BSET (1))
DIMENSION A(T4), BCIAY
INTEZER CAN¥, DL IFILE

RRNK="
=4
C=NNG D
: ORANFLETVIN 37701
CALL ZTPY/CAWF,ILA)
OTHOR-AIS LSt 30 T

CALL GMOVE.TRNv, 1,3

FOUTLEDL ) TMEN
XXCIT =0T
TF=3(9)
NRANK=NFIND L, o, 2,0 TR, 0.0)
TALL SHOVEINRANE, 5, B)
YIS =4E{E 4!

figEiT clLED. '1) THEN
XS =1358) +
TTzi(9)
NRANE=MEIND L, 0,2, 0, TP,
CRLL GMOUCINRANE,:.B)
3 SESREEA S0 SRS

ENCIF

1=i-!

3120)=1

CALL FILEMIO. A

SENLIELS SR IR
6 77 ?

0
-
-
-
-

0!

PNV NN

AP
€« a
e

St s,
Ly ys'y
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PN
PEEY
Y
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0
IR

vt e

ES
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‘—,- e
A S

‘ N Sl
FAEUAA RN
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«3

202

204

e

£ LEL A THEN
1=

ELEEIF (1,E6.70) THEN
=1

ELSE
[=21+4]

ENDIF

'9) THEN

SUBEDUTINE INTLC

[y~

T R R IR R RS R RS INITIALIZE
COMMONSCOIME CATRIBLIOG) DOLL00) 2D 0150  DTNOR, 12, MF A, METOR NCLAR
L NCEDR NFENT MNFUM ONNSET NTAPE,SSCL00) BSLILO0Y TNELT, TNGK, X 1100
IZFWON’BF’AN'N““VE.EHE'E‘li).NLEEE(I?).FREGPC!I“J.TU:FF TURSE
L NBASE L0, 200y STABE 110,100 8BT 110, 100 (BAT{10, L0} (NACFT, ROUTE
l.F?EGSU(.?‘ FREGSE (10!, TURSU, HREMT, EXPFLY
DIMENSICON NSET(40000)
CIMMON GSET140000)
EQUIVALENCE(NSET (1}, QSET /1))
TOMMON/FUY/RCFLTMI205,91) MANGN
CHARACTERSS PASE(1D.0:19)
HUMPTE =)
WRITE NPONT, 200
FIEMATCT ETUTE D
OPEN UNIT=IT, F
ZEAINDILD)
RE~D:IT, 11SDUTE
'FRQUTE,LE,9000) THEN

REQE"" $)RASILIROUTEY MLERS ROQUTE. FREQPT(SQUTE)
] LpEuCH [OIITE)
01 RESZISOUTE 5, 10 NLERZIROYTE!
FIEMATIIIAG)
READTLT, 81 IGTARE (RCUTE, 13 J=1 NLEGSIFQUTED
READOITLE SETUROUTE, 5L C= NLERSIROUTE))
RESDIIZ, &Y (8ATROUTE, 20 J= L NLESS(SDYTE
WFLTTOMPENT, DO ECUTE, BASITROUTE  NLESCIROUTE)
FOEMATIT SOUTE: L TTLOINLTU IR BASIZ: LTI, TR UNUMEER OF

DI R Ho.ws PRI R
NEEEHE
WRITE NFONT, 2080 FREQRZISCUTE FREGEC . CTUTE:  FREQEULROLTS
SIRMATYT PERCE USASE: CLFILICTE.T SURGE USASE: CLETLILUX
1,7 SUSTRINED VSAGE: ".FT.2

ARITEUNPANT, Z0T1 (BASE(RCUTE, IV, J=0 NLECSIROLTE)
‘”FHAT\ BASES: ',SX.,itA¢)

WRITE INFENT, 204} (STAGE (ROUTE, S}, d=1,NLEGS{ROLTE))
F"R'Q*” STAGE™ ', 8%, 11F5.0
ARITENPENT, ZOEHISETIROUTE, 3, 3= NLESSIROUTE))
EORMATOT ZCHED SHD TINE: UL RS

e




wpegwL ey

- . .y » a ' e

<

&

k- AFTTENPRNT, 2061 (SATIROUTE. O  d=1 NLEBEROLTED)

1 208 FDPHAT' SCHELD AIR TIME: °,ilFs. 0
NUMRTE=NUMRTE+L

ol READ {13, 1) ROUTE

_ 50 70 10

: ENDIF

o READ (13, 3)NACFT, TURFC, TURSG. TURSY

- WRITE (NPRNT.207iNACFT, TURPC, TURSE, TURSU

' I 207 CORMAT(' TOTAL AIPCFAF': ", 12.° PEACE TUR: *,F5.2.°
L CFSLLL SUSTAINED TUR: CLFS.D)

X D % sguTEse, wura*f

- 30 T3 =0, HLERSIA0UTE)

N IF (BASE:RQUTE, ) £, “LKS'' NRRSE EOUTE,J)=10
- 1F UBASECROUTE,.DLECLTCYYRTY NPASE RIUTE, Ji=1f
A\ IF (BACECSNUTE, 1), E0,ER{{™ YRASE:ACUTE, [i=!D
- TFOBAISMEOULENYTY NRASE(SOUTE, V=]

" IF (BAGE @0UTE, 1 E3.°TY(Y NERCEIRDUTE, 1=ty
L ITOBATEIRQUTE J,E0, DN NBASEIRDUTE, D)=1S
- IF (BASECONUTE, 11 EDLTENNY) NBASE(ROUTE, M =18
. 1T CUBASECROUTE. D LEQLETIEY T NRASE(ROUTE, D) =17
¢ IF (BASE:ROUTE,1),EQ,"KDOV' NBASE /GOUTE,J =18
s FOUBASE/ROUTE, N E0.UEMRITY NRASE(ROUTE,D=70
. Mi CONTINUE

o N ~INTINUE

L c OTALETINE TREY YEST enLIny

ALY

a C CLMULATIVE ZIZTETRUTION OF ISSITNE

c. - YT ZGALETY?

\_. ‘_ i \JH.A -‘L

- X121 =4a0ETys

o LT LT ONACET

._-: XX (48: =547 €gna yarcT

NS TUTT 2o N NACFT

, o

= 3N 1= 01b

" ACFLTMIT, Oz N T

N COELTMIL, )

i IfF (FC.EE.:ZE. TUEN
o =M, 105, ,0)

. ACFLYM.‘Y s ‘:;-l“-“:

-~ SLITIF GRD,LT,I03.¢ TEEN

. ACELTMI L, 50 suNeem s, 20,

- 013

. SR RS TROER

DT v=RLA0
ACFLTMIT Y =alRL 7T V- eiRD oS0 o 20
< TONTINUE

-
b

. ACEL™Y: T, e
" 2026 2D a0
b - ACFL™/T, " =aCELTHIT ¥ - waLFLTNT 211 %0
- o IONTINUE
2 4 IONTInE
.
- 1y
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T IISION CREQUENCY
2 (X151 2YBERF /4)
e ATRIB{18)=0.
A C CALL SCHDLIZ..2400E+02,ATRIE)
CALL SCHOL(7,.!1481E+04,ATRIB)
SO ATRIR(1B) =9,
CALL SCHDL!9,,4800E+02,ATRIB)
ATPIB‘IB )
o AL SCHDL (6, . 0100802, ATRIB)
- ATRIZ(19) 2.
N TALL SCHDL(B,.2741E+04,ATRIB)
e ATRIE(IG) =11,
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5 CALL 3CHDL1(14.,4800E+02, 3TRIB)
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5 RETURN
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END
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.. REENT N L\’.NNSET NTAFE, 35,1500, 35000000, THEYT
FRESFCLH), TS
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RETURN
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USERF=FNORM'5,,2.,3)

RETURN

EXPFLY=0

SERRRABRRIRRNNLLILISRIS3COMPUTE SCHEDULING FREQUENCY FOR TARGET UTE RATE
HRS PER MO,/ EXP FLY TIME = $MSNS PER MO,
726 HRS IN A MD./ MSNS PER NO. = FREQUENCY
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TP CXX{39Y, 60,00
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8.2,
NRY

3
IF f4Xid® 2
Tf /vv149\ E
DO 15 I=t.NU
YaL{D=0
D0 20 =l NLEES{I}
JLITT=VAL T 48AT T, J)
CONTINUE
IF X449 20,0} E
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CONTINUE
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RETURN
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RETURN
JSERF=Y
RETURN

END
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TITLE IS

Acoeandiy 1

ANOVA Input Proaram

VARIAELES

FORMAT IS
FILE IS

‘apoval.dat'.

NAMES ARE ID,STAGE.FLYLMT.TUR,FERCENT,CR,FELIAR,
GND, LEGE, AURFUF  AVGWORE.,

ADD=1.

VHMECf:,
CODE=(Z)
HRAMES ()
CODES (&)

AVGFL7  CANCEL, AUR.

THIRTY,SIXTY.
ONETWOF IVE, ONEF

THREEFIVE,FOURFIVE.

NAMES (4) ARE

CODEZ (%)
NHMEC ]

NQME”(&F

EIGHTY  NINETY.

CODEZ= (79

NAMES ¢
CODES / 3)
NAMES (&
CODEZ (=)
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> Ragreccsion Anal sis

TRELE J.1

Center Fgint and Axial Data

55 02 0 0 D 0 0D -1 1 .56968 136.2 87.08 0

') b6 GG D 0 0 0 -1 1 8859 174,35 26,70 O
A7 0 0 0 0 D G -1 1 .6B97 1I7.2 94.08 0O

68 0 0 0 o 2 =1 1 V7051 1TT7.6 28,086 0

. &% 0 0 0 0 D 0 =1 1 ,4AB4AD 1T76.8 35,24 O
TOO0 a0 0 05—t 1 ,s%81 13I8.0 87,57

CL0od R a0 0 =1 1, T141 177.7 89,24 0

. - 7T OO0 S0 G 0 =1 1L TORT 1TT.T 28,41
ST 0 a n o L L EAST 171,34 87,70 0

.2 Sy T B B S WS S B B P2 5 B%,ET7 O

TEOOS 0 D) =1 1 L eB8TT 2 85.84 0

o T& D O % G0 G-t 1 L4797 2 Ra, BT i
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B O D o 0 D 0 -1 -1 L5241 1 7B.OL O
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o L e S L g 78.70 0
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B0 L TLEIE -~ tTs00 =TT
R T AT PO700 24,246 304
100 TU2T8 40 0 0 s a = 127.2 78,54 0
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- 1OS L L 0 =2,822 0 -1 -1 TR0 11T.0 142
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* Reareszion Input for AUF

‘AR REGRESESIONT .

ARE 17,

FORMAT FREE.

FILE IS "anoval.dat®.

NAMES ARE ID.STAGE.FLYLMT,TUR,FERCENT,CR,.RELIAR,
GND, LEGE, AURFUR, AVGWORY  AVGFLY , CANCEL , AUR, SF PR, EL,
FL,850,FSQ, FSR. CS0.R50Q, 5. 5C, AREG, DEFE, TSA.

ADD=15,

LAREL IS ID.

1€ ITUR EQ -1

~{
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v [

I m
[sy]

— re

= [T} )
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E THEMN SUR=alREURK1E, 1.
IF ‘TUR EQ 1) THEN AUR=AURFPURX16.1.
IF (TUF EG ) THEM AUR=&URFURELE, &,
SF=STAGE¥FLYLMT.
S=ETAGEKLERS.
FL=FL L MT§ ECE,
SEA=STAGE4STAGE.
FE=FLYLMTHFL/IMT,
FOO=FERCEMTKFERCENT.

FRSO=REL [AB¥REL IAR,
CE=CR¥GND.
SC=STAGEXCR.
ABEC=CTAGEKFL v _MTHCEY
DERG=RERCEHTHCOHREL T4
TEC=TUR$TUE,

VDD =t ShRC EQ —1.

DELETE=92 7O 0”

GHNE,
E#5ND,

TaL=.1

MATEITET SRE DOVR, IORR,ERES, REZ]
VAR SFE SEZ]DUALLSEEDICTD

XYAR LRE SEEDITTD, LUGWOR:
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STATISTICE FOR 'SESTT SUBSET
MALLOWS® CP 2.41
SOUARED MULTIPLE CORRELATION  .74E44
MULTIPLE CORRELATION .97489
ADJUSTED SOUARED MULT. CORR. ,71878
RESTDUAL MEAN SQUARE 191196
STANDARD ERROR OF E5T, AITIE0
S-STRTISTIC 8.72

<

NUMERATOR CESREES OF FREEDCM <
DENQMINATOR DESREES OF FREEDOM L}
SIERICICANCE TAll °RQE,: L0000

CONTRI-
UAFTABLE REERESSION STANDARD  STANL. T- 2TAIL TOL- BUTION
NO.  NAME COESFICIENT ERROR  COEF, GSTAT, 316,  ERANCE 70 R-SO

INTERCERT 16,997¢ LN071E 12,738 99,489 000

2 Srass -, 18044 H772974 - 365 -5,01, 000 1000000 13359
TR L4764 L0772974 4230 50790000 1.000000 17879
DR L2320 SATT297Y SIT0 7T L300 1,300000 L2533
21 Re -, G408ES T SEA T R - B |- B R IR GO
2T - TS0 B E AU

L -5,BY .000 .99B74T 18095
=significant at 553
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3, 9804 I 1944 ARST 119 JISES 10,7281 14 .03
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A EREE 1 PR TS ] 1,97 029 58115 14 09 !
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